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-------------------------------MESLVPG----------------FNEKTHVQLSLPVLQVRDVLVRGFGDSVEEVLSEA

-------------------------------MESLVLG----------------VNEKTHVQLSLPVLQVRDVLVRGFGDSVEEALSEA

MIKTSKYGLGFKWAPEFRWLLPDAAEELASPMKSDEGGLCPSTGQAMESV---GFVYDNHVKIDCRCILGQEWHV--QSNLIRDIFVHE

MSKINKYGLELHWAPEFPWMFEDAEEKLDNPSSSEVDMICSTTAQKLETD---GICPENHVMVDCRRLLKQECCV--QSSLIREIVMNA

--------------------------------MSFVAGVTAQGARGTYRAALNSEKHQDHVSLTVPLCGS--------GNLVEKL----

-----------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------

RQHLKDGTCGLVEVEK----------------------GVLPQLEQPYVFIKRSDARTAPHGHVMV-EL---VAELEG--IQYGRSGET

REHLKNGTCGLVELEK----------------------GVLPQLEQPYVFIKRSDALSTNHGHKVV-EL---VAEMDG--IQYGRSGIT

DLHV------VEVLTKTAVKSGTAILIKSPLH-------SLGGFPKGYVMGLFRSYKTKRY---VV-HH----LSMT--TSTTNFGEDF

SPYD------LEVLLQDALQSREAVLVTTPLGMSLEACYVRGCNPKGWTMGLFRRRSVCNTGRCTVNKHVAYQLYMIDPAGVCLGAGQF

SPWFMDGENAYEVVKAMLLKKE--PLLYVPIRLA----GHTRHLPGPRVYLVERL--IACENPFMV-NQLAYSSSANGSLVGTTLQGKP

----------------------------------------------------------------MACNRVTLAVASDSEISA-------

----------------------------------------------------------------MFYNQVTLAVASDSEISG-------

LGVLVPHVG-----EIPVAYRKVLLRKNGNKGA-------GGHSYGADLKSFDLGDEL-----------------------GTDPYEDF

LGVLVPHVG-----ETPIAYRNVLLRKNGNKGA-------GGHSYGIDLKSYDLGDEL-----------------------GTDPIEDY

LGWIVPFGFMPSYVHKWFQFCRLYIEESDLII-------SNFKFDDYDFS-----------------------------------VEDA

VGWVIPLAFMPVQSRKFIVPWVMYLRKRGEKGAYNKDHGRGGFGHVYDFK-----------------------------------VEDA

IGMFFPYDI-----ELVTGKQNILLRKYGRGGY-------HYTPFHY-----ERDN---------------------------TSCPEW

YGCSTIAQAVRRYSEA---------------AS------NGF--RACRFVSLDLQDCIVGIADDTYVMGLHGNQTLFCNIMKFSDRPFM

FGFAIPSVAVRTYSEA---------------AA------QGF--QACRFVAFGLQDCVTGINDDDYVIALTGTNQLCAKILPFSDRPLN

QENWNTKHSSGVT---RELMRELNGGAYTRYVDNNFCGPDGYPLECIKDLLARAGKASCT-LSEQLDFIDTKRGVYCCREHEHEIAWYT

EQNWNTKHGSGAL---RELTRELNGGAVTRYVDNNFCGPDGYPLDCIKDFLARAGKSMCT-LSEQLDYIESKRGVYCCRDHEHEIAWFT

YAEVHAEPKGKYSQKAYALLRQYRGIKPVLFVDQYGCDYSGKLADCLQAYGHYSLQDMRQ----KQ------SVWLANCDFDIVVAWHV

YDQVHDEPKGKFSKKAYALIRGYRGVKPLLYVDQYGCDYTGSLADGLEAYADKTLQEMKA----LF------PTWSQELLFDVIVAWHV

MDDFEADPKGKYA---QNLLKKLIGGDVT-PVDQYMCGVDGKPISAYAFLMAKDGITKLADVEADVAARADDEGFITLKNNLYRLVWHV

LHGWLVFSNSNYLLEEFDVVFGKRGGGNVTYTDQYLCGADGKPVMSEDLWQ-------------FVDHFGENE-EIVINGRTYVCAWLT

LRGWLIFSNSNYVLQDFDVVFGH-GAGSVVFVDKYMCGFDGKPVLPKNMWE-------------FRDYFNNNTDSIVIGGVTYQLAWDV

ERSEKS-YELQTPFEIKLAKKFD-----T----FNGECPNFVFPLNSIIKTIQPRVEKKKLDGFMGRIRSV---YPVASPNE-------

ERSDKS-YEHQTPFEIKSAKKFD-----T----FKGECPKFVFPLNSKVKVIQPRVEKKKTEGFMGRIRSV---YPVASPQE-------

VRDSRFVMRLQTIATICGIKYVAQPTEDVVDGDVVIREPVHLLSADAIVLKLP-SLMKVMTHM---DDFSIKSIYNVD-LCD-------

VRDPRYVMRLQSAATIRSVAYVANPTEDLCDGSVVIKEPVHVYADDSIILRQY-NLVDIMSHFYMEADTVVNAFYGVA-LKD-------

ERKDVP-YPKQSIFTINSVVQKD-----G----VENTPP-HYFTLGCKILTLTPRNKWSGVSDLSLKQKLLYTFYGKESLEN-------

KRKPLD-YKRQNNLAIEEIEYVHGDALHTLR-------------NGSVLEMAKEVK-TSSKVVLSDALDKLYKVFGSPVMTNGSNILEA

IRKDLS-YEQQNVLAIESIHYL-GTTGHTLK-------------SGCKLTNAKPPK-YSSKVVLSGEWNAVYRAFGSPFITNGMSLLDI

-CNQMCLSTLMKC--DHCGETSWQTGDFVKATCE-FCGTENLTKE-GATTCGYLPQNAVVKIYCPACHNSEVGP--EHSLAEYHNE--S

-CNNMHLSTLMKC--NHCDEVSWQTCDFLKATCE-HCGTENLVIE-GPTTCGYLPTNAVVKMPCPACQDPEIGP--EHSVADYHNH--S

-CGFVMQYGYVDCFNDNCDFYGWVSGNMMDGFSCPLCCTVYDSSEVKAQSSGVIPENPVLFTNSTDT-------VNHDSFNL-------

-CGFVMQFGYIDCEQDSCDFKGWIPGNMIDGFACTTCGHVYEVGDLMAQSSGVLPVNPVLHTKSAAGYGG---FGCKDSFTL-------

-PTYIYHSAFIEC--GSCGNDSWLTGNAIQGFAC-GCGASYTANDVEVQSSGMIKPNALLCATCPFAKGDSCSSNCKHSVAQLVSYLSE

FTKPVFISALVQC---TCGTKSWSVGDWT-GFKSSCCNLISN--KLCVVPGNVKPGDAVITTQQAG-----------------------

IVKPVFFNAFVKC---NCGSESWSVGAWD-GYLSSCCGTPAK--KLCVVPGNVVPGDVIITSTSAG-----------------------

GLKTILRKGGRTIAFGGCVFSYVGCHNKCAYWVPRASANIGCNHTGV-----VGEGSEGLNDNLL----EILQKEKVNINIVGDFKLNE

NIETRLRKGGRTRCFGGCVFAYVGCYNKRAYWVPRASADIGSGHTGI-----TGDNVETLNEDLL----EILSRERVNINIVGDFHLNE

-------YGYSVTPFGSCIYW----SPRPGLWIPIIKSSVKSYDDLV-YSGVVGCKSIVKETALIT-HALYLDYVQCK---CGNLEQNH

-------YGQTVVYFGGCVYW----SPARNIWIPILKSSVKSYDSLV-YTGVLGCKAIVKETNLIC-KALYLDYVQHK---CGNLHQRE

RCNVIADSKSFTLIFGGVAYAYFGCEEGTMYFVPRAKSVVSRIGDSI-FTGCTGSWN-KVTQIAN----MFLEQTQHSLNFVGEFVVND

---------AGVKYFCGMTLKFVANIEGVSVWRVIALQSVDCFVASSTFVEEEHVNR----MDTFCFNVRNSVTDECRLAMLGAEMTSN

---------CGVKYYAGLVVKHITNITGVSLWRVTAVHSDGMFVASSSYDALLHRNS----LDPFCFDVNTLLSNQLRLAFLGASVTED

--------EIAI---ILAS----FSASTSAFVETVKGLDYKAFKQIVESCGNFKVTKGKAKKGAWNIGEQKSIL----SPLY---AFAS

--------EVAI---ILAS----FSASTSAFIDTIKSLDYKSFKTIVESCGNYKVTKGKPVKGAWNIGQQRSVL----TPLC---GFPS

--------ILGVNNSWCRQ----LLLNRGDYNMLLKNIDLFVKRRADFAC-KFAVCGDGFVPFLLDGLIPR--------SYYL-IQSGI

--------LLGVSDVWHKQ----LLLNRGVYKPLLENIDYFNMRRAKFSLETFTVCADGFMPFLLDDLVPR--------AYYL-AVSGQ

--------VVLA---ILSG----TTTNVDKIRQLLKGVTLDKLRDYLADY-DVAVTAGPFMDNAINVGGTGLQYAAITAPYVVLTGLGE

VRRQVASGVIDISTGWFDVYDDIFAESKPWFVRKAEDIFCPCWSALVSALKQLKVTTGELVRFVKSICNSA--VAVVGGTIQILASVPE

VKFAASTGVIDISAGMFGLYDDILTNNKPWFVRKASGLFDAIWDAFVAAIKLVPTTTGVLVRFVKSIASTV--LTVSNGVIIMCADVPD

EAARVVRSIFS-------RTLETAQNSV-------------RVLQKAAITILDGI----------------------------SQYSLR

QAAGVIRSIFA-------RTLDAANHSI-------------PDLQRAAVTILDGI----------------------------SEQSLR

FF----TSLMSQFSQ--------------------------------------EV----------------------------SDMCLK

AF----CDYADKLCH--------------------------------------AV----------------------------VSKSKE

SFKKV-ATIPYKVCNSVKDTLAYYAHSV-------------L-YRVFPYDMDSGV----------------------------SSFSEL

KFLNAFDVFVTTIQTVFDCAVETCTIAGKAFDKVFDYVLLDNALVKLVTTKLKGVREGGLNKVKYATVVVGSTEEVKSSRVERSNAVLT

AFQSVYRTFTQAICAAFDFSLDVFKIGDVKFKRLGDYVLTENALVRLTTEVVRGVRDARIKKAMFTKVVVGPTTEVKFSVIELATVNLR

LIDAMMFTSDL-------ATNNLVVMAYITG----------GVVQLTSQWLTNIFGTVYEKLKPVLDWLEEKFKEGVEFLRDGW-----

LVDAMVYTSDL-------LTNSVIIMAYVTG----------GLVQQTSQWLSNLLGTTVEKLRPIFEWIEAKLSAGVEFLKDAW-----

MCIL--FMDRV-------SVATFYIEHYVNRLVTQFKLLGTTLVNKMVNWFNTM----LDASAPATGW---------------------

LLDV--SLDSL-------GAAIHYLNSKIVDLAQHFSDFGTSFVSKIVHFFKTF----TTSTALAFAW---------------------

LFDCVDL-----------SVAS---TYFLVR----------ILQDKTGDFMSTIITSCQTAVSKLLDTCFEATEATFNFLLDLA-----

IANNYSKLSDEGYTVVIGDVAYFASDGYFRLMASPNSVLTTAVYKPLVDFNVNVIGTRPEKFPTTVT-CENL-ESAVLFVNDKITEF--

LVDCAPVVCPKGKIVVIAGQAFFYSGGFYRFMVDPTTVLNDPVFTGDLFYTIKFSGFKLDGFNHQFV-TASSATDAIIAVELLLLDFKT

--EIVKFISTCACEIVGGQIVTCA---KEIKESV---QTFFK-------------------------------------LVNKFLALC-

--EILKFLITGVFDIVKGQIQVAS---DNIKDCV---KCFID-------------------------------------VVNKALEMC-

--LLYQL-LNGLFVVSQANFNFVALIPDYAKILVNKFYTFFK-------------------------------------LLLECVTVD-

--VLFHV-LHGAYIVVESDIYFVKNIPRYASAVAQAFQSVAK-------------------------------------VVLDSLRVT-

--GLFRIFLRNAYVYTSQGFVVVN---GKVSTLV---KQVLD-------------------------------------LLNKGMQLL-

-QLDYSIDVIDNEIIVKPNISLCV--PLYVRDYVDKWDDFCRQYSNESWFEDDYKAFISVLDITDAAVKAAESKAFVDTIVPPCPSILK

AVFVYTCVVDGCSVIVRRDATFAT--HVCFKDCYNVWEQFCIDNCGEPWFLTDYNAILQSNNPQCAIVQASESKVLLERFLPKCPEILL

-A-DSIIIGGAKLKALNL------GETFVTHSKGLYRKCVK------------------------------------------------

-I-DQVTIAGAKLRSLNL------GEVFIAQSKGLYRQCIR------------------------------------------------

VL-KDMPVLKTINGLVCI-----VGNKFYNVSTGLIPGFVL------------------------------------------------

FI-DGLSCFKIGRRRICL-----SGRKIYEVERGLLHSSQL------------------------------------------------

-H-TKVSWAGSKIIAVIY-----SGRESLIFPSGTYY-CVTTKAKSVQQDLD----------------------------VILPGEF--

VIDGGKIWNGV-IKNVNYVRDWLKSLKLNLTQQGLLGTCAKRFKRWLGILLEAYNAFLNTVVSTVKIGGLTFKTYAFDKTYIVIRDIVC

SIDDGHLWNLF-VEKFNFVTDWLKTLKLTLTSNGLLGNCAKRFRRVLVKLLDVYNGFLETVCSVAYTAGVCIKYYAVNVPYVVISGFVS

---SREETGLLMPL---KAPKEIIF----LEGETLPTEVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDTEKY--

---GKEQLQLLMPL---KAPKEVTF----LEGDSHDTVLTSEEVVLKNGELEALETPVDSFTNGAIVGTPVCVNGLMLLEIKDKEQY--

---PCNA-----------QEQQIYF----FEGVAESVIVEDDVIENVKSSLSSYE-----YCQPPKSVEKICIIDNMYMGKCGDKFFPI

---PLDVYDLTMPSQVQKAKQKPIY----LKGSGSDFSLADSVVEVVTTSLTPCG-----YSEPPKVAAKICIVDNVYMAKAGDKYYPV

---SKKQLGLLQPT---DNSTTVSV----T--------VSSNMVETVVGQLEQTN----MHSPDVIVGDYVIISEKLFVRSKEEDGFAF

KVENKAEAEWIELFPHNDRIKSFSTFESAYMPIADPTHFDIEEVEL----------LDAEFVEP-GCGGILAVIDEHVFYKKDGVYYPS

RVIRRERCD--MTFPCVSCVTFFYEFLDTCFGVSKPNAIDVEHLEL----------KETVFVEP-KDGGQFFVSGDYLWYVVDDIYYPA

CALAPNMMVTNNTFTLKGGAPTK-VTFGDDTV-IEV-QGYKSVNITFELDERIDKVLNEK-CSAYTVELGTEVNEFACVVADAVIKTLQ

CALSPGLLATNNVFRLKGGAPIKGVTFGEDTV-WEV-QGYKNVRITFELDERVDKVLNEK-CSVYTVESGTEVTEFACVVAEAVVKTLQ

VMNDKNICLLDQAWRFP--CAGRKVNFNEKPVVMEIPSLM-TVKVMFDLDSTFDDILGKV-CSEFEVEKGVTVDDFVAVVCDAIENALN

VVDD-HVGLLDQAWRVP--CAGRRVTFKEQPTVKEIISMPKIIKVFYELDNDFNTILNTA-CGVFEVDDTVDMEEFYAVVIDAIEEKLS

YPACTNGHAVPTLFRLKGGAPVKKVAFGGDQV-HEV-AAVRSVTVEYNIHAVLDTLLASSSLRTFVVDKSLSIEEFADVVKEQVSDLLV

N----GTNILPVAFTK---AAGGKVSFSDDVEVKDIEPV-YRVKLCFEFEDEKLVDVCEKAIGKKIKHE-GDWDSF----CKTIQSALS

S----CNGVLPVAFTK---LAGGKISFSDDVIVHDVEPT-HKVKLIFEFEDDVVTSLCKKSFGKSIIYT-GDWEGL----HEVLTSAMN

PVSELLTPLGI----DLDEWSMATYYLFDESGEFKLASHMYCSFYPPDEDEE---------------------------EGD----CEE

PVSDLLTNMGI----DLDEWSVATFYLFDDAGEENFSSRMYCSFYPPDEEEED--------------------------DAE----CEE

SCKEH-PVVGYQVRAFLNKLNENVVYLFDEAGDEAMASRMYCTFAIEDVEDVISSEAVEDTIDGVVEDTINDDEDVVTGDNDDEDVVTG

PCKEL-EGVGAKVSAFLQKLEDNPLFLFDEAGEEVLAPKLYCAFTAPEDDDFLEESDVEE------------------------DDVEG

KLLRGMPIPDF----DLDDFIDAPCYCFNAEGDASWSSTMIFSLHPVECDEECSEVEASDLEEG---------------ESE----CIS

VV--------------SCYVNLPTYYIYDEEGGNDLSLPVMISEWPLFESDKEEDVQQAQQEATHIA----------------------

VI--------------GQHIKLPQFYIYDEEGGYDVSKPVMISQWPISNDSNGCVVEAS-TDFHQLE----------------------

EEFEPSTQY--------EYGT---------------------ED-DYQ-----------------------------------GKPLEF

EEIDETCEH--------EYGT---------------------ED-DYQ-----------------------------------GLPLEF

DNDDEDVVTGDNDDEDVVTGDNDDEDVVTGDNDDEDVVTGDNDDEDVVTGDNDDEDVVTGDNDDEDVVTGDNDDEDVVTGDNDDEDVVT

EETDLTVTSA-------------G----------QPCVASEQE---------ESSE----------VLEDTL----------DDGP---

ETSTEQVDV--------SHET---------------------SDDEWAA------------------------------AVDEAFPLDE

------EDV--------------------------------------------------------------------------------

------CIV--------------------------------------------------------------------------------

GATS-AALQPEEEQEEDWLDD--DSQQTVGQQD-----------------GSEDNQTTTI-----------------------------

GASA-ETVRVEEEEEEDWLDD--TTEQSEIEPE--------------------------------------------------------

GDNDDEDVVTGDNDDEDVVTGDNDDEDVVTGDNNDEEIVTGDNDDQIVVTGDDVDDIESIYDFDTYKALLVFNDVYNDALFVSYGSSVE

------SVETSDSQ---------VEEDVEM---------------------SDFVDLESV------------IQDYENVC---FEFYTT

AEDVTESVQEEAQPVEVPVED--I-AQVVIAD--------------------TLQETPVV-----------------------------

----VDQVEEVNSIFD---------------------------------------------------------IE---TVDVKHEMSPF

----DDSVREEVDIIE---------------------------------------------------------QPFEEVEHVLSIKQPF

-QTIVEVQ----P--------------QLEM-----------------------------------ELTPVVQ----------------

------------P-------------------------------------------------------E-PTP----------------

TETYFKVNGLWSPTITHTNCWLRSVLLVMQKLPFKFKDLAIENMWLSYKVGYNQSFVDYLLTTIPKAIVLPQGGFVADFAYWFLNQ---

EPEFVKVLGLYVPKATRNNCWLRSVLAVMQKLPCQFKDKNLQDLWVLYKQQYSQLFVDTLVNKIPANIVLPQGGYVADFAYWFLTL---

-PDTVEVP----P--------------QVVKLPS-----------------------------APQTIQPEVK-EVA------------

EMPFEELNGLKILKQLDNNCWVNSVMLQIQLTGILDGDYAMQF----FKMGRVAKMIERCYT-AEQCIR-GAMGDVGLCMYRLLKDLHT

SFSFRDELGVRVLDQSDNNCWISTTLVQLQLTKLLDDSIEMQL----FKVGKVDSIVQKCYE-LSHLIS-GSLGDSGKLLSELLKEKYT

-----------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------

----FD----------------------INAYANWCCLKCGFSF--D---LNG-----------LDALFF-----YGDIVSHVCKCGHN

----CD----------------------WQCVAYWKCIKCDLAL--K---LKG-----------LDAMFF-----YGDVVSHICKCGES

------------------------------------------------------------------P----------------------

GFMVMDYKCSCTSGRLEESGAVLFCTPTKKAFPYGTCLNCNAPRMCTIRQLQGTIIFVQQKPEPVNPVSFVVKPVCSSIFRGAVSCGHY

CSITFEMSCDCGKKFDDQVGCLFWIMPYTKLFQKGECCICHKMQTYKLVSMKGTGVFVQ-DPAPIDIDAFPVKPICSSVYLGVKGSGHY

--------------------------------------------------------TIEVNS----------------------FSGY-

--------------------------------------------------------EEPVNQ----------------------FTGY-

MTLIAADLPCTLHFSLFDDNFCAFCTPKKIFIAACAVDVNVC--HSVAVIGDEQIDGKFVTKFSGDKFDFIVGYGMSFSMSSFELPQLY

MVLIDVDVPFTAHFALKDKLFCAFITKRIVYKAACVVDVNDS--HSMAVVDGKQIDDHRITSITSDKFDFIIGHGMSFSMTTFEIAQLY

--VYEADT-------------------------------EQT--QNVTVKPKRLRKKRNVDP----------------------LSNFE

QTNIYSQNLCVDGFGVNKIQPW----TNDALNTICIKDADYNAKDEISVTPIK----NTVDTIPKE--EF------------VVKEKLN

QTNLYSFNKAIDGFGVFDIK-------NSSVNTVCFVDVDFHSVEI-------------------------------------EAGEVK

-LKLTDNVYIKNADIVEEAKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKHCLHVVG

-LKLTDNVAIKCVDIVKEAQSANPMVIVNAANIHLKHGGGVAGALNKATNGAMQKESDDYIKLNGPLTVGGSCLLSGHNLAKKCLHVVG

GLCITPNVCFVKGDIINVARLVKADVIVNPANGHMLHGGGVAKAIAVAAGKKFSKETAAMVKSKGVCQVGDCYVSTGGKLCKTILNIVG

GSCITPNVCFVKGDIIKVSKLVKAEVVVNPANGHMAHGGGVAKAIAVAAGQQFVKETTDMVKSKGVCATGDCYVSTGGKLCKTVLNVVG

HKVITECVTIVLGDAIQVAKCYGESVLVNAANTHLKHGGGIAGAINAASKGAVQKESDEYILAKGPLQVGDSVLLQGHSLAKNILHVVG

AFLVHGNVVFYQGDVDTVVNGVDFDFIVNAANENLAHGGGLAKALDVYTKGKLQRLSKEHIGLAGKVRVGTGVMVECDSL--RIFNVVG

PFAVYKNVKFYLGDISHLVNCVSFDFVVNAANENLLHGGGVARAIDILTEGQLQSLSKDYISSNGPLKVGAGVMLECEKF--NVFNVVG

PNVNKG--EDIQLLKSAYENF-NQHEVLLAPLLSAGIFGADPIHSLRVCVDTVRTNVYLAVFDKNLYDKLVSSFLEMK--SEKQVEQKI

PNLNAG--EDIQLLKAAYENF-NSQDILLAPLLSAGIFGAKPLQSLQVCVQTVRTQVYIAVNDKALYEQVVMDYLDNL--KPRVEAPKQ

PDARQDGRQSYVLLARAYKHL-NNYDCCLSTLISAGIFSVPADVSLTYLLGVVDKQVILVSNNKEDFDIIQKCQITSV--V--------

PDARTQGKQSYVLLERVYKHL-NNYDCVVTTLISAGIFSVPSDVSLTYLLGTAKKQVVLVSNNQEDFDLISKCQITAV--E--------

PDARAK--QDVSLLSKCYKAM-NAYPLVVTPLVSAGIFGVKPAVSFDYLIREAKTRVLVVVNSQDVYKSLTIVD---------------

PRKG---KHERDLLVKAYNTINNEQGTPLTPILSCGIFGVKLETSLEVLLDVCNTKEVKVFVYTDTEVCKVKDFVSGLVNVQKVAQPKI

PRTG---KHEHSLLVEAYNSILFENGIPLMPLLSCGIFGVRIENSLKALFSCDINKPLQVFVYSSNEEQAVLKFLDGLDLT--------

AEIPKEEVKPFITESKPSVEQRKQDDKKIKACVEEVTTTLEETKFLTENLLLYIDINGNLHPDSATLVSDIDITFLKKDAPYIVGDVVQ

EEPPNTE--DSKTEEKSVVQKPVDVKPKIKACIDEVTTTLEETKFLTNKLLLFADINGKLYHDSQNMLRGEDMSFLEKDAPYMVGDVIT

-----------------------------------------GTKALAVRLTANVGRVIKFETDAYKL-------FLSGDDCFVSN----

-----------------------------------------GTKKLAARLSFNVGRSIVYETDANKL-------ILINDVAFVST----

--IPQSL------------------------------------------TFSYDGLRGAIRK----------------AKDY-------

EQKPVSLIKVA--------PKPYRVDGK---------------------FSYF----------------TEDLLCVADDKPIVLFT---

---PVIDDVDV--------VKPFRVEGN---------------------FSFF----------------DCGVNAL-DGDIYLLFT---

EGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAH

SGDITCVVIPSKKAGGTTEMLSRALKKVPVDEYITTYPGQGCAGYTLEEAKTALKKCKSAFYVLPSEAPNAKEEILGTVSWNLREMLAH

------------------------------------------------------------S----------------------------

------------------------------------------------------------F----------------------------

-------------------------------------------GFT-------------------------------------------

-----D-----------------------------------------------------------------------------------

-----N-----------------------------------------------------------------------------------

AEETRKLMPVCVETKAIVSTIQRKYKGI--KIQ-EGVVDYGARFYFYTSKTTVASLINTLND--LNETLVTMPLGYVTHGLNLEEAARY

AEETRKLMPICMDVRAIMATIQRKYKGI--KIQ-EGIVDYGVRFFFYTSKEPVASIITKLNS--LNEPLVTMPIGYVTHGFNLEEAARC

--------------SVIQEVL---------LLRHDIQLNNDVRDYLLSKM-------------------TSLP----------------

--------------NVLQDVL---------SLRHDIALDDDARTFVQSNV-------------------DVVP----------------

-------VFVCTDNSANTKV--LRNKGV--DYTKKFLTVDGVQYYCYTSKDTLDDILQQANK---SVGIISMPLGYVSHGLDLMQAGSV

------------------SMLTLDDRGLALDNALSGVLSAAIKDCVDINKAIPSGNLIKFDIDSVVVYMCVVPSE--KDKHLDNNVQRC

------------------SILMLDKQGQLLDTKLNGILQQAALDYLATVKTVPAGNLVKLFVESCTIYMCVVPSI--NDLSFDKNLGRC

MRSLKVPATVSVSSPDAVTAYNGYLTSSSKTPEEHFIETISLAGSYKDWSYSGQSTQLGIE-----FLKRGD------KSVYYT-SNPT

MRSLKAPAVVSVSSPDAVTTYNGYLTSSSKTSEEHFVETVSLAGSYRDWSYSGQRTELGVE-----FLKRGD------KIVYHTLESPV

----------------------------------------------KDWRLINKFDVINGVKTVKYFECPNSIYICSQGKDFGYVCDGS

----------------------------------------------EGWRVVNKFYQINGVRTVKYFECTGGIDICSQDKVFGYVQQGI

VRRVNVPYVCLLANKEQEAIL--MSEDVKLNPSEDFIKHVRTNGGYNSWHLVEGELLVQDLR-LNKLLHWSDQTICYKDSVFYVVKNST

TRKLNRLMCDIVCTIPADYILPLVL---------------------------------------------------------SSLTCNV

VRKLNRLKTCVIANVPAIDVLKKLL---------------------------------------------------------SSLTLTV

TFHLDGEVITFDNLKTLLS--LREVRTIKVFTTVDNINLHTQVVDMSMTYGQQFGPTYLDGADVTKIKPHNSHEGKTFYVLPNDDTLRV

EFHLDGEVLSLDKLKSLLS--LREVKTIKVFTTVDNTNLHTQLVDMSMTYGQQFGPTYLDGADVTKIKPHVNHEGKTFFVLPSDDTLRS

FYK-----ATVNQVC------VLLAKKIDVLLTVDGVNFKSISLTVGEVFGKILGNVFCDGIDVTKLKCSDFYADKILYQYENLSLADI

FNK-----ATVAQIK------ALFLDKVDILLTVDGVNFTNRFVPVGESFGKSLGNVFCDGVNVTKHKCDINYKGKVFFQFDNLSSEDL

AFPFETLS----ACRAYLDSRTTQQLTIEVLVTVDGVNFRTVVLNNKNTYRSQLGCVFFNGADISDTIPDEKQNGHSLYLADNLTADET

SFVGELKAA--------------EAKVITIKVTEDGVNVHDVTVTTDKSFEQQVGVIADKDKDLSGAVPSDLNTSELLTKAIDVDW---

KFVVESNVMDVN--------DCFKNDNVVLKITEDGINVKDVVVESSKSLGKQLGVVSDGVDSFEGVLPIN--TDTVLSVAPEVDW---

-EAFEYYHTTDPSFLGRYMSALNHTKKWKYPQVNGLTSIKWADNNCYLATALLTLQQI-ELKFNPPALQDAYYRARAGEAANFCALILA

-EAFEYYHTLDESFLGRYMSALNHTKKWKFPQVGGLTSIKWADNNCYLSSVLLALQQL-EVKFNAPALQEAYYRARAGDAANFCALILA

SAVQSSFG-FDQQQLLAYYNFLTVC-KWSVVVNGPFFSFEQSHNNCYVNVACLMLQHI-NLKFNKWQWQEAWYEFRAGRPHRLVALVLA

KAVRSSFN-FDQKELLAYYNMLVNCFKWQVVVNGKYFTFKQANNNCFVNVSCLMLQSL-HLTFKIVQWQEAWLEFRSGRPARFVALVLA

KALKELYGPVDPTFLHRFYSLKAAVHGWKMVVCDKVRSLKLSDNNCYLNAVIMTLDLLKDIKFVIPALQHAFMKHKGGDSTDFIALIMA

---VEFYG-FKDA--VTFATVDHSAFAYESAVVNGIRVLKTSDNNCWVNAVCIALQYL-KPHFISQGLDAAWNKFVLGDVEIFVAFVYY

---VAFYG-FEKA--ALFASLDVKPYGYPNDFVGGFRVLGTTDNNCWVNATCIILQYL-KPTFKSKGLNVLWNKFVTGDVGPFVSFIYF

YCNKTVGELGDVRETMSYLFQHANLD-SCKRVLNV--VCKTCGQQQTTLKGVEAVMYMGTLSYEQFKKGVQIPCTCGKQATKYLVQQES

YSNKTVGELGDVRETMTHLLQHANLE-SAKRVLNV--VCKHCGQKTTTLTGVEAVMYMGTLSYDNLKTGVSIPCVCGRDATQYLVQQES

KGHFKFDEPSDATDFIRVVLKQADLSG-AICELEL---ICDCGIKQESRVGVDAVMHFGTLAKTDLFNGYKIGCNCAGRIVH-CTKLNV

KGGFKFGDPADSRDFLRVVFSQVDLTG-AICDFEI---ACKCGVKQEQRTGLDAVMHFGTLSREDLEIGYTVDCSCGKKLIH-CVRFDV

YGNCTFGAPDDASRLLHTVLAKAELCCSARMVWRE--WCNVCGIKDVVLQGLKACCYVGVQTVEDLRARMTYVCQCGGERHRQLVEHTT

VARLVKGDKGDAEDTLNKLSKYLVNE--AQVQLEHYSSCVECDAK----------------------------------FKNSVTSINS

ITMSSKGQKGDAEEALSKLSEYLISD--SIVTLEQYSTCDICKS--------------------------------------TVVEVKS

PFVMMSAPPAQYELKHGT---FTCASEYTG-NYQCGHYKHITSKET-LYCIDGALLTKSSEYKGPITDVFYKENSY-TTTIKPVTYKLD

SFVMMSAPPAEYKLQQGT---FLCANEYTG-NYQCGHYTHITAKET-LYRIDGAHLTKMSEYKGPVTDVFYKETSY-TTTIKPVSYKLD

PFLICSNTPLSKDLPDDV----VAANMFMG--VGVGHYTHLKCGSP-YQHYDACSVKKYTGVSGCLTDCLYLKNLTQTFTSMLTNYFLD

PFLICSNTPASVKLPKGV----GSANIFIG--DKVGHYVHVKCEQS-YQLYDASNVKKVTDVTGKLSDCLYLKNLKQTFKSVLTTYYLD

PWLLLSGTPNEKLVTTSTAPDFVAFNVFQGIETAVGHYVHARLKGGLILKFDSGTVSKTSDWKCKVTDVLFPGQKY-SSDCNVVRYSLD

--------------------AIVCASVKRD-GVQVGYCVHGIKYYS-----------RVKSVRGRAI--------------------IV

--------------------AIVCASVLKD-GCDVGFCPHRHKLRS-----------RVKFVNGRVV--------------------IT

GVVCTEIDPKLDNYYKKDNSYFTEQPI-DLVPNQPYPNASFDNFKFVCDNIK-----FADDLNQLTGY--KKPASRELKVTFFPDLNGD

GVTYTEIEPKLDGYYKKDNAYYTEQPI-DLVPTQPLPNASFDNFKLTCSNTK-----FADDLNQMTGF--TKPASRELSVTFFPDLNGD

DVEMVAYNPDLSQYYCDNGKYYTKPIIKAQFKPFAKVDGVYTNFKLVG-------HDICAQLNDKLGFNVDLPF-VEYKVTVWPVATGD

DVKKIEYKPDLSQYYCDGGKYYTQRIIKAQFKTFEKVDGVYTNFKLIG-------HTVCDSLNAKLGFDSSKEF-VEYKITEWPTATGD

GNFRTEVDPDLSAFYVKDGKYFTSEPPVTYSPATILAGSVYTNSCLVSSDGQPGGDAISLSFNNLLGFDSSKPVTKKYTYSFLPKEDGD

S---------------------VEQLE-PCVQSRLLSGVAYTAFSGP-------------------------------------VDKGH

N---------------------VGEPI-ISQPSKLLNGIAYTTFSGS-------------------------------------FDNGH

VVAIDYKHYTPSFKKGAKLLHKPIVWHVNNATNKATYKPNTWCIRCLWSTKPVETSNSFDVLKSEDAQGMDNLACEDLKPVSEEVVEN-

VVAIDYRHYSASFKKGAKLLHKPIVWHINQATTKTTFKPNTWCLRCLWSTKPVDTSNSFEVLAVEDTQGMDNLACESQQPTSEEVVEN-

VVLASDDLYVKRYFKGCETFGKPVIWFCHDEASLNSL--------TYFNKPSFKSENRYSVLSVDSVSEES---------QGNVVTSV-

VVLATDDLYVKRYERGCITFGKPVIWLSHEKASLNSL--------TYFNRPSLVDDNKFDVLKVDDVDDGG---------DSSE--SG-

VLLAEFDTYDPIYKNGAMYKGKPILWVNKASYDTNLNKFNRASLRQIFDVAPIELENKFTPLSVESTPVE---------PPT---VDV-

YTV--YDTAKKSMYDGDRFVKH-----------------------------------DLSLLSVTSVVMVG-----------DYVAPV-

YVV--YDAANNAVYDGARLFSS-----------------------------------DLSTLAVTAIVVVG-----------GCVTSNV

PTIQK--DVLECNVKTT-EVV-GDIILKPANNSLKITEEVGHTDLMAAYVDNSSLT-IKKPNELSRVLGLKTLATH---GLAAVN---S

PTIQK--EVIECDVKTT-EVV-GNVILKPSDEGVKVTQELGHEDLMAAYVENTSIT-IKKPNELSLALGLKTIATH---GIAAIN---S

MESQISTKEVKLKGVRKTVKIEDAIIVNDENSSIKVVKSLSLVDVWDMYLTGCDYV-VWVANELSRLVKSPTVREYIRYGIKPI----T

AKETKEINIIKLSGVKKPFKVEDSVIVNDDTSETKYVKSLSIVDVYDMWLTGCKYV-VRTANALSRAVNVPTIRKFIKFGMTLV----S

VALQQEMTIVKCKGLNKPFVK-DNVSFVADDSGTPVVEYLSKEDLHTLYVDPKYQVIVLKDNVLSSMLRLHTVESG---DINVVAASGS

--STV-----------KP----KPVISQLDEN----------------------------------------AQKFFDFGDFLVH----

PTIVS-----------EK----ISVMDKLDTG----------------------------------------AQKFFQFGDFVMN----

VPWDT-----IANYAKPFLNKVVSTTTNIVTRCLNR-------------VCTNYMPYFFTLLLQLCTFTRSTN--SRIKASMPT---TI

VPWSK-----ILAYVKPFLGQAAITTSNCAKRLAQR-------------VFNNYMPYVFTLLFQLCTFTKSTN--SRIRASLPT---TI

IPIDL-----------------------LCLRDDNQTLLVPKIFKARAIEFYGFLKWLFIYVFSLLHFTNDKTIFYTTE--------IA

IPIDL-----------------------LNLREIKPAVNVVKAVRNKISVCFNFIKWLFVLLFGWIKISADNKVIYTTE--------IA

LTRKVKLLFRASFYFKEFATRTFTAT-TAVGSCIKSVVRHLGVTKGILTGCFSFAKMLFML--PLAYFSDSKLGTTEVKVSALKTAGVV

-------------------------------------------------NFVIFFTWLLSM-FTLCKTAVTT-CDVKIMAKAPQRTGVV

-------------------------------------------------NIVLFLTWLLSM-FSLLRTSIMK-HDIKVIAKAPKRTGVI

AKNTVKSVGKFCLEASFNYLKSPNFSKLINIIIWFLLLSVCLGSL----IY---S--------------------TAALGV----LMSN

AKNSVKSVAKLCLDAGINYVKSPKFSKLFTIAMWLLLLSICLGSL----IC---V--------------------TAAFGV----LLSN

SKF---TFNLFCLAL-KNAFQTFRWSIFIKG------------FLVVATVFLFWFNFLYINVIFSDFYLPNISVFPIFVGRIVMWIKAT

SKL---TCKLVALAF-KNAFLTFKWSMVARG------------ACIIATIFLLWFNFIYANVIFSDFYLPKIGFLPTFVGKIAQWIKNT

TGNVVKQCCTAAVDLSMDKLRRVDWKSTLRL-----LLMLCTTMVLLSSVY---HLYVFNQVLSSDVMFEDAQGLKKFYKE----VRAY

LKRSLKYNLK----A-SAAVLKSKWWLLAKFTKLL---------LLIYTLYSVV----LFCVRFGP-----------------------

LTRSFKYNIR----S-ALFVIKQKWCVIVTLFKFL---------LLLYAIYALV----FMIVQFSP-----------------------

LGMPSYCTGYREGYLNSTNVTIATYC-TGSIPCSVCLSGLDSLDTYPSLETIQITISSFKW--DLTAFGLVAEWFLAYILFTRFFYVLG

FGAPSYCNGVRELYLNSSNVTTMDFC-EGSFPCSICLSGLDSLDSYPALETIQVTISSYKL--DLTILGLAAEWVLAYMLFTKFFYLLG

FGLVTICDFYSKL----GVGFTSHFC-NGSFICELCHSGFDMLDTYAAIDFVQYEVDRRVLFDYVSLVKLIVELVIGYSLYTVWFYPLF

FSLVTICDLYSIQ----DVGFKNQYC-NGSIACQFCLAGFDMLDNYKAIDVVQYEADRRAFVDYTGVLKIVIELIVSYALYTAWFYPLF

LGISSACDGLASAYRANSF-DVPTFCANRSAMCNWCLISQDSITHYPALKMVQTHLSHYVL--NIDWLWFAFETGLAYMLYTSAFNWLL

-FE--FCSETVNGYAKSNF-VKDDYC-DGSLGCKMCLFGYQELSQFSHLDVVWKHITDPLFSNIQPFIVMVLLLIFGD-NYLRCFLLYF

-FNSLLCGDIVSGYEKSTF-NKDIYC-GNSMVCKMCLFSYQEFNDLDHTSLVWKHIRDPILISLQPFVILVILLIFGN-MYLRFGLLYF

LAAIMQLFFSYFAVHFISNSWLMW-----LIINLVQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTI

LSAIMQVFFGYFASHFISNSWLMW-----FIISIVQMAPVSAMVRMYIFFASFYYIWKSYVHIMDGCTSSTCMMCYKRNRATRVECTTI

CLIGLQLFTTWLPDLFMLE-TMHW--LIRFIVFVANMLPAFVLLRFYIVVTAMYKVVGFIRHIVYGCNKAGCLFCYKRNCSVRVKCSTI

ALISIQILTTWLPELFMLS-TLHW--SFRLLVALANMLPAHVFMRFYIIIASFIKLFSLFRHVAYGCSKSGCLFCYKRNRSLRVKCSTI

LAGTLHYFFAQTS---IFVDWRSYNYAVSSAFWLFTHIPMAGLVRMYNLLACLWLLRKFYQHVINGCKDTACLLCYKRNRLTRVEASTV

VAQMISTVGVF-----L---------GYKETNWFLHFIPFDVICDELFVTVIVIKVISFVRHVLFGCENPDCIACSKSARLKRFPVNTI

VAQFISTFGSF-----L---------GFHQKQWFLHFVPFDVLCNEFLATFIVCKIVLFVRHIIVGCNNADCVACSKSARLKRVPLQTI

VNGVRRSFYVYANGGKGFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVKNGSIHLYFDKAGQKTYER

VNGMKRSFYVYANGGRGFCKTHNWNCLNCDTFCTGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVAVKNGALHLYFDKAGQKTYER

VGGVIRYYDITANGGTGFCVKHQWNCFNCHSFKPGNTFITVEAAIELSKELKRPVNPTDASHYVVTDIKQVGCMMRLFYDRDGQRVYDD

VGGMIRYYDVMANGGTGFCSKHQWNCIDCDSYKPGNTFITVEAALDLSKELKRPIQPTDVAYHTVTDVKQVGCSMRLFYDRDGQRTYDD

VCGGKRTFYITANGGISFCRRHNWNCVDCDTAGVGNTFICEEVANDLTTALRRPINATDRSHYYVDSVTVKETVVQFNYRRDGQPFYER

VNGVQRLFYVNANGGSKFCKKHRFFCVDCDSYGYGSTFITPEVSRELGNITKTNVQPTGPAYVMIDKVEFENGFYRLYSGETFWRYNFD

INGMHKSFYVNANGGTCFCNKHNFFCVNCDSFGPGNTFINGDIARELGNVVKTAVQPTAPAYVIIDKVDFVNGFYRLYSGDTFWRYDFD

HSLSHFVNLDNLRAN----NTKGSLPINVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSS

HPLSHFVNLDNLRAN----NTKGSLPINVIVFDGKSKCDESASKSASVYYSQLMCQPILLLDQALVSDVGDSTEVSVKMFDAYVDTFSA

VDASLFVDINNLLHS----KVKVVPNLYVVVVES--DADRANFLNAVVFYAQSLYRPILLVDKKLITTACNGISVTQTMFDVYVDTFMS

VNASLFVDYSNLLHS----KVKSVPNMHVVVVEN--DADKANFLNAAVFYAQSLFRPILMVDKNLITTANTGTSVTETMFDVYVDTFLS

FPLCAFTNLDKLKFKEVCKTTTGIPEYNFIIYDSSDRGQESLARSACVYYSQVLCKSILLVDSSLVTSVGDSSEIATKMFDSFVNSFVS

ITESKY------SCKEVFKNCNVL--DDFIVFNN-NGTNVTQVKNASVYFSQLLCRPIKLVDSELLSTLSVD--FNGVLHKAYIDVLRN

ITESKY------SCKEVLKNCNVL--ENFIVYNN-SGSNITQIKNACVYFSQLLCEPIKLVNSELLSTLSVD--FNGVLHKAYVDVLCN

TFNVPMEKLKTLVATAEAELAKNVSLDNVLSTFISAARQ-GFVDSDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVEN-MTPRD

TFSVPMEKLKALVATAHSELAKGVALDGVLSTFVSAARQ-GVVDTDVDTKDVIECLKLSHHSDLEVTGDSCNNFMLTYNKVEN-MTPRD

HFDVDRKSFNNFVNIAHASLREGVQLEKVLDTFVGCVRKCCSIDSDVETRFITKSMISAVAAGLEFTDENYNNLVPTYLKSDN-IVAAD

MFDVDKKSLNALIATAHSSIKQGTQIYKVLDTFLSCARKSCSIDSDVDTKCLADSVMSAVSAGLELTDESCNNLVPTYLKSDN-IVAAD

LYNVTRDKLEKLISTARDGVRRGDNFHSVLTTFIDAARGPAGVESDVETNEIVDSVQYAHKHDIQITNESYNNYVPSYVKPDS-VSTSD

SFGKD---LNANMSLA---------------------DCKSALGLSISDHEFTSAISNAHRCDVLLSDLSFNNFVSSYAKPEEKLSAYD

SFFKE---LTANMSMA---------------------ECKATLGLTVSDDDFVSAVANAHRYDVLLSDLSFNNFFISYAKPEDKLSVYD

LGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNLPFKLTCATTRQVVNVVTTKIA---LKGGKI-VNNWLKQ

LGACIDCNARHINAQVAKSHNVSLIWNVKDYMSLSEQLRKQIRSAAKKNNIPFRLTCATTRQVVNVITTKIS---LKGGKI-VSTCFKL

LGVLIQNGAKHVQGNVAKAANISCIWFIDAFNQLTADLQHKLKKACVKTGLKLKLTFNKQEASVPILTTPFS---LKGGVV-LSNLLYI

LGVLIQNSAKHVQGNVAKIAGVSCIWSVDAFNQFSSDFQHKLKKACCKTGLKLKLTYNKQMANVSVLTTPFS---LKGGAV-FSYFVYV

LGSLIDCNAASVNQIVLRNSNGACIWNAAAYMKLSDALKRQIRIACRKCNLAFRLTTSKLRANDNILSVRFTANKIVGG---APTWFNA

LACCMRAGAKVVNANVLTKDQTPIVWHAKDFNSLSAEGRKYIVKTSKAKGLTFLLTINENQAVTQIPATSIVAKQGAGDAGHSLTWLWL

IACCMRAGSKVVNHNVLIKESIPIVWGVKDFNTLSQEGKKYLVKTTKAKGLTFLLTFNDNQAITQVPATSIVAKQGAGFK-RTYNFLWY

L--------IKVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQ-RGGS-YTNDKAC

M--------LKATLLCVLAALVCYIVMPVHTLSIHDGYTNEIIGYKAIQDGVTRDIISTDDCFANKHAGFDAWFSQ-RGGS-YKNDKSC

L-----------FFVSLICFILLWALLPTYSVYKSDIHLPAYASFKVIDNGVVRDISVNDLCFANKFFQFDQWYESTFGSVYYHNSMDC

C-----------FVLSLVCFIGLWCLMPTYTVHKSDFQLPVYASYKVLDNGVIRDVSVEDVCFANKFEQFDQWYESTFGLSYYSNSMAC

LRDFTLKGYVLATIIVFLCAVLMYLCLPTFSMAPVEFYEDRILDFKVLDNGIIRDVNPDDKCFANKHRSFTQWYHEHVGGV-YDNSITC

L-------------CGLVCLIQFYLCFFMPYFMHDVVSSFEGYDFKYIENGQLKNFEAPLKCVRNVFENFEDWHYAKFGFT-PLNKQSC

V-------------CLFVVALFIGVS-FID--YTTTVTSFHGYDFKYIENGQLKVFEAPLHCVRNVFDNFNQWHEAKFGVV-TTNSDKC

PLIAAVITREVGFVVPGLPGTILRTTNGDFLHFLPRVFSAVGNICYTPSKLIEYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLE

PVVAAIITREIGFIVPGLPGTVLRAINGDFLHFLPRVFSAVGNICYTPSKLIEYSDFATSACVLAAECTIFKDAMGKPVPYCYDTNLLE

PIVVAVMDEDIGSTMFNVPTKVLRH-GFHVLHFLTYAFASDSVQCYTPHIQISYNDFYASGCVLSSLCTMFKRGDGTPHPYCYSDGVMK

PIVVAVIDQDFGSTVFNVPTKVLRY-GYHVLHFITHALSADGVQCYTPHSQISYSNFYASGCVLSSACTMFTMADGSPQPYCYTEGLMQ

PLTVAVIAGVAGARIPDVPTTLA-WVNNQIIFFVSRVFANTGSVCYTPIDEIPYKSFSDSGCILPSECTMFRDAEGRMTPYCHDPTVLP

PIVVGVSE--IVNTVAGIPSNVY-LVGKTLIFTLQAAFGNAG-VCYDIFGV-----TTPEKCIFTSACTRLEG-LGGNNVYCYNTELME

PIVVGVSE--RINVVPGVPTNVY-LVGKTLVFTLQAAFGNTG-VCYDFDGV-----TTSDKCIFNSACTRLEG-LGGDNVYCYNTDLIE

GSVAYESLRPDTRYVLMDGSI-IQFPNTYLEGS-VRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLL

GSISYSELRPDTRYVLMDGSI-IQFPNTYLEGS-VRVVTTFDAEYCRHGTCERSEVGICLSTSGRWVLNNEHYRALSGVFCGVDAMNLI

NASLYTSLVPHTRYSLANSNGFIRFPDVISEGI-VRIVRTRSMTYCRVGACEYAEEGICFNFNSSWVLNNDYYRSMPGTFCGRDLFDLF

NASLYSSLVPHVRYNLANAKGFIRFPEVLREGL-VRIVRTRSMSYCRVGLCEEADEGICFNFNGSWVLNNDYYRSLPGTFCGRDVFDLI

GAFAYSQMRPHVRYDLYDGNMFIKFPEVVFEST-LRITRTLSTQYCRFGSCEYAQEGVCITTNGSWAIFNDHHLNRPGVYCGSDFIDIV

GSLPYSSIQANAYYKY-DNGNFIKLPEVIAQGFGFRTVRTIATKYCRVGECVDSNAGVCFGFDK-WFVNDG--RVGNGYVCGTGLWNLV

GSKPYSTLQPNAYYKY-DAKNYVRFPEILARGFGLRTIRTLATRYCRVGECRDSHKGVCFGFDK-WYVNDG--RVDDGYICGDGLIDLL

TNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTVLCLTPVYSFLPGVYSVIYLYLTFYL

ANIFTPLVQPVGALDVSASVVAGGIIAILVTCAAYYFMKFRRVFGEYNHVVAANALLFLMSFTILCLVPAYSFLPGVYSVFYLYLTFYF

YQFFSSLIRPIDFFSLTASSIFGAILAIVVVLVFYYLIKLKRAFGDYTSVVVINVVVWCINFLMLFVFQVYPICACVYACFYFYVTLYF

YQLFKGLAQPVDFLALTASSIAGAILAVIVVLVFYYLIKLKRAFGDYTSVVFVNVIVWCVNFMMLFVFQVYPILSCVYAICYFYATLYF

RRLAVSLFQPITYFQLTTSLVLGIGLCAFLTLLFYYINKVKRAFADYTQCAVIAVVAAVLNSLCICFVTSIPLCIVPYTALYYYATFYF

FNILSMFSSSFSVAAMSGQILLNCALGAFAIFCCFLVTKFRRMFGDLSVGVCTVVVAVLLNNVSYIVTQ-NLVTMIAYAILYFFATR--

VNVLSIFSSSFSVVAMSGHMLFNFLFAAFITFLCFLVTKFKRVFGDLSYGVFTVVCATLINNISYVVTQ-NLFFMLLYAILYFVFTR--

TNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRV--VFNGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQ

TNDVSFLAHLQWFAMFSPIVPFWITAIYVFCISLKHCHWFFNNYLRKRV--MFNGVTFSTFEEAALCTFLLNKEMYLKLRSETLLPLTQ

PSEISVIMHLQWIVMYGAIMPFWFCVTYVAMVIANHVLWLFSYCRKIGVNV----CSDSTFEETSLTTFMITKDSYCRLKNS--VSDVA

PSEISVIMHLQWLVMYGTIMPLWFCLLYIAVVVSNHAFWVFSYCRKLGTSV----RSDGTFEEMALTTFMITKDSYCKLKNS--LSDVA

TNEPAFIMHVSWYIMFGPIVPIWMTCVYTVAMCFRHFFWVLAYFSKKHVEVFTDGKLNCSFQDAASNIFVINKDTYAALRNS--LTNDA

SLRYAWIWCAAYLIAYISFAPWWLCAWYFLAMLTGLLPSLL--KLKVSTNLFEGDKFVGTFESAAAGTFVIDIRSYEKLANS--ISPEK

TVRYAWIWHIAYIVAYFLLIPWWLLTWFSFAAFLELLPNVF--KLKISTQLFEGDKFIGTFESAAAGTFVLDMRSYERLINT--ISPEK

YNRYLALYNKYKYFSGAMDTTSYREAACCHLAKALNDFS-NSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLN

YNRYLALYNKYKYFSGALDTTSYREAACCHLAKALNDFS-NSGADVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLN

YNRYLSLYNKYRYYSGKMDTAAYREAACSQLAKAMETFNHNNGNDVLYQPPTASVSTSFLQSGIVKMVSPTSKIEPCIVSVTYGSMTLN

FNRYLSLYNKYRYYSGKMDTAAYREAACSQLAKAMDTFTNNNGSDVLYQPPTASVSTSFLQSGIVKMVNPTSKVEPCVVSVTYGNMTLN

YSRFLGLFNKYKYFSGAMETAAYREAAACHLAKALQTYS-ETGSDLLYQPPNCSITSGVLQSGLVKMSHPSGDVEACMVQVTCGSMTLN

LKSYAASYNRYKYYSGNANEADYRCACYAYLAKAMLDFS-RDHNDILYTPPTVSYG-STLQAGLRKMAQPSGFVEKCVVRVCYGNTVLN

LKNYAASYNKYKYYSGSASEADYRCACYAHLAKAMLDYA-KDHNDMLYSPPTISYN-STLQSGLKKMAQPSGCVERCVVRVCYGSTVLN

GLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQA---GNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSV

GLWLDDTVYCPRHVICTAEDMLNPNYEDLLIRKSNHSFLVQA---GNVQLRVIGHSMQNCLLRLKVDTSNPKTPKYKFVRIQPGQTFSV

GLWLDDKVYCPRHVICSSSNMNEPDYSALLCRVTLGDFTIMS---GRMSLTVVSYQMQGCQLVLTVSLQNPYTPKYTFGNVKPGETFTV

GLWLDDKVYCPRHVICSASDMTNPDYTNLLCRVTSSDFTVLF---DRLSLTVMSYQMRGCMLVLTVTLQNSRTPKYTFGVVKPGETFTV

GLWLDNTVWCPRHVMCPADQLSDPNYDALLISMTNHSFSVQKHIGAPANLRVVGHAMQGTLLKLTVDVANPSTPAYTFTTVKPGAAFSV

GLWLGDIVYCPRHVIASNTT-SAIDYDHEYSIMRLHNFSIIS---GTAFLGVVGATMHGVTLKIKVSQTNMHTPRHSFRTLKSGEGFNI

GVWLGDTVTCPRHVIAPSTT-VLIDYDHAYSTMRLHNFSVSH---NGVFLGVVGVTMHGSVLRIKVSQSNVHTPKHVFKTLKPGDSFNI

LACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDY-DCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTITV

LACYNGSPSGVYQCAMRPNHTIKGSFLNGSCGSVGFNIDY-DCVSFCYMHHMELPTGVHAGTDLEGKFYGPFVDRQTAQAAGTDTTITL

LAAYNGRPQGAFHVTMRSSYTIKGSFLCGSCGSVGYVLTG-DSVKFVYMHQLELSTGCHTGTDFTGNFYGPYRDAQVVQLPVKDYVQTV

LAAYNGKPQGAFHVTMRSSYTIKGSFLCGSCGSVGYVIMG-DCVKFVYMHQLELSTGCHTGTDFNGDFYGPYKDAQVVQLLIQDYIQSV

LACYNGRPTGTFTVVMRPNYTIKGSFLCGSCGSVGYTKEG-SVINFCYMHQMELANGTHTGSAFDGTMYGAFMDKQVHQVQLTDKYCSV

LACYDGCAQGVFGVNMRTNWTIRGSFINGACGSPGYNLKN-GEVEFVYMHQIELGSGSHVGSSFDGVMYGGFEDQPNLQVESANQMLTV

LACYEGIASGVFGVNLRTNFTIKGSFINGACGSPGYNVRNDGTVEFCYLHQIELGSGAHVGSDFTGSVYGNFDDQPSLQVESANLMLSD

NVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEF

NVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCAALKELLQNGMNGRTILGSTILEDEF

NVIAWLYAAILNNCAWFVQNDVCSTEDFNVWAMANGFSQVKADL--VLDALASMTGVSIETLLAAI-KRLYMGFQGRQILGSCTFEDEL

NFVAWLYAAILNNCNWFVQSDKCSVEDFNVWALSNGFSQVKSDL--VIDALASMTGVSLETLLAAI-KRLKNGFQGRQIMGSCSFEDEL

NVVAWLYAAILNGCAWFVKPNRTSVVSFNEWALANQFTEFVGTQ--SVDMLAVKTGVAIEQLLYAI-QQLYTGFQGKQILGSTMLEDEF

NVVAFLYAAILNGCTWWLKGDKLSVEHYNEWAQANGFTAMNGED--AFSILAAKTGVCVERLLHAI-QVLNNGFGGKQILGYSSLNDEF

NVVAFLYAALLNGCRWWLCSTRVNVDGFNEWAMANGYTSVSSVE--CYSILAAKTGVSVEQLLASI-QHLHEGFGGKNILGYSSLCDEF

TPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSLLVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPS

TPFDVVRQCSGVTFQGKFKKIVKGTHHWMLLTFLTSLLILVQSTQWSLFFFVYENAFLPFTLGIMAIAACAMLLVKHKHAFLCLFLLPS

APSDVYQQLAGVKLQSKTKRFIKETIYWILISTFLFSCIISAFVKWTIFMYINTHMIG-VTLCVLCFVSFMMLLVKHKHFYLTMYIIPV

TPSDVYQQLAGIKLQSKRTRLFKGTVCWIMASTFLFSCIITAFVKWTMFMYVTTNMFS-ITFCALCVISLAMLLVKHKHLYLTMYITPV

TPEDVNMQIMGVVMQSGVRKVTYGTAHWLFATLVSTYVIILQATKFTLWNYLFETIPTQLFPLLFVTMAFVMLLVKHKHTFLTLFLLPV

SINEVVKQMFGVNLQSGKTTSMFKSISLF-AGFFVM--FWAELFVYTTTIWVNPGFLTPFMILLVALSLCLTFVVKHKVLFLQVFLLPS

TLAEVVKQMYGVNLQSGKVIFGLKTMFLF-SVFFTM--FWAELFIYTNTIWINPVILTPIFCLLLFLSLVLTMFLKHKFLFLQVFLLPT

LATVAYFNMVYMPASWV----MRIMTWLDMVDTSLSGFKLKDCVMYASAVVLLILMT-ARTVYDDGARR-VWTLMNVLTLVYKVYYGNA

LATVAYFNMVYMPASWV----MRIMTWLELADTSLSGYRLKDCVMYASALVLLILMT-ARTVYDDAARR-VWTLMNVITLVYKVYYGNA

LCTLFYVNYLVVYKEGFRG---FTYVWLSYFVPAVN-FTYVYEVFYGCILCVFAIFI-TMHSINHDIFSLMFLVGRIVTLISMWYFGSN

LFTLLYNNYLVVYKHTFRG---YVYAWLSYYVPSVE-YTYTDEVIYGMLLLVGMVFV-TLRSINHDLFSFIMFVGRLISVFSLWYKGSN

AICLTYANIVYEPTTPISSALIAVANWLAPTNAYMRTTH-TDIGVYISMSLVLVIV--VKRLYNPSLSNFALALCSGVMWLYTYSIGEA

IIVAAIQNCAWDYHITK-----VLAEKFDYNV---SVMQMDIQGFVNIFICLFVALLHTWRFAKERCTHWCTYLFSLIAVLYTALYSYD

VIATALYNCVLDYYIVK-----FLADHFNYNV---SVLQMDVQGLVNVLVCLFVVFLHTWRFSKERFTHWFTYVCSLIAVAYTYFYSGD

LDQAISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEYCPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRYFRLTLGVYDYLV

LDQAISMWALVISVTSNYSGVVTTIMFLARAIVFVCVEYYPLLFITGNTLQCIMLVYCFLGYCCCCYFGLFCLLNRYFRLTLGVYDYLV

LEEDVL--LFITAFLGTYTWTTILSLAIAKIVA-NWLSVNIFYFTDVPYIKLILLSYLFIGYILSCYWGFFSLLNSVFRMPMGVYNYKI

LEEEIL--LMLASLFGTYTWTTVLSMAVAKVIA-KWVAVNVLYFTDIPQIKIVLLCYLFIGYIISCYWGLFSLMNSLFRMPLGVYNYKI

-SSPIAYLVFVTTLTSDYTITVFVTVNLAKVCTYAIFAYSPQLTLVFPEVKMILLLYTCLGFMCTCYFGVFSLLNLKLRAPMGVYDFKV

YVSLLVMLLC--AISNEWYIGA----IIFRICRFGVAFLPVEYVSYFDGVKTVLLFYMLLGFVSCMYYGLLYWINRFCKCTLGVYDFCV

FLSLLVMFLC--AISSDWYIGA----IVFRLSRLIVFFSPESVFSVFGDVKLTLVVYLICGYLVCTYWGILYWFNRFFKCTMGVYDFKV

STQEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDT

STQEFRYMNSQGLLPPKSSIDAFKLNIKLLGIGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDT

SVQELRYMNANGLRPPRNSFEAILLNLKLLGIGGVPVIEVSQIQSKLTDVKCANVVLLNCLQHLHVASNSKLWQYCSVLHNEILSTSDL

SVQELRYMNANGLRPPKNSFEALMLNFKLLGIGGVPIIEVSQFQSKLTDVKCANVVLLNCLQHLHVASNSKLWHYCSTLHNEILATSDL

STQEFRFMTANNLTAPRNSWEAMALNFKLIGIGGTPCIKVAAMQSKLTDLKCTSVVLLSVLQQLHLEANSRAWAFCVKCHNDILAATDP

SPAEFKYMVANGLNAPNGPFDALFLSFKLMGIGGPRTIKVSTVQSKLTDLKCTNVVLMGILSNMNIASNSKEWAYCVEMHNKINLCDDP

SAAEFKYMVANGLHAPHGPFDALWLSFKLLGIGGDRCIKISTVQSKLTDLKCTNVVLLGCLSSMNIAANSSEWAYCVDLHNKINLCDDP

TEAFEKMVSLLSVLLSMQGAVD------INKLCEEMLDNRATLQAIASEFSSLPSYAAFATAQEAYEQAVANGDS-EVVLKKLKKSLNV

TEAFEKMVSLLSVLLSMQGAVD------INRLCEEMLDNRATLQAIASEFSSLPSYAAYATAQEAYEQAVANGDS-EVVLKKLKKSLNV

SVAFDKLAQLLIVLFANPAAVDTKCLASIDEVSDDYVQDSTVLQALQSEFVNMASFVEYEVAKKNLADAKNSGSVNQQQIKQLEKACNI

SVAFEKLAQLLIVLFANPAAVDSKCLTSIEEVCDDYAKDNTVLQALQSEFVNMASFVEYEVAKKNLDEARFSGSANQQQLKQLEKACNI

SEAFEKFVSLFATLMTFSGNVD------LDALASDIFDTPSVLQATLSEFSHLATFAELEAAQKAYQEAMDSGDTSPQVLKALQKAVNI

ETAQELLLALLAFFLSKHSDFG------LGDLVDSYFENDSILQSVASSFVGMPSFVAYETARQEYENAVANGSS-PQIIKQLKKAMNV

EKAQSMLLALLAFFLSKHSDFG------LDGLIDSYFDNSSTLQSVASSFVSMPSYIAYENARQAYEDAIANGSS-SQLIKQLKRAMNI

AKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVIP

AKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPLTTAAKLMVVVP

AKSVYERDKAVARKLERMADLALTNMYKEARINDKKSKVVSALQTMLFSMVRKLDNQALNSILDNAVKGCVPLSAIPALAANTLTIVIP

AKSAYERDRAVAKKLERMADLALTNMYKEARINDKKSKVVSALQTMLFSMVRKLDNQALNSILDNAVKGCVPLNAIPSLAANTLNIIVP

AKNAYEKDKAVARKLERMADQAMTSMYKQARAEDKKAKIVSAMQTMLFGMIKKLDNDVLNGIISNARNGCIPLSVIPLCASNKLRVVIP

AKAEFDRESSVQKKINRMAEQAAAAMYKEARAVNRKSKVVSAMHSLLFGMLRRLDMSSVDNILNMARNGVVPLSVIPATSAARLVVVVP

AKSEFDHEISVQKKINRMAEQAATQMYKEARSVNRKSKVISAMHSLLFGMLRRLDMSSVETVLNLARDGVVPLSVIPATSASKLTIVSP

DYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRA--NSAVKLQNNELSPVALRQMSCAAGTTQTA

DYGTYKNTCDGNTFTYASALWEIQQVVDADSKIVQLSEINMDNSPNLAWPLIVTALRA--NSAVKLQNNELSPVALRQMSCAAGTTQTA

DKQVFDKVVDNVYVTYAGSVWHIQTVQDADGINKQLTDISVDS----NWPLVIIANRYNEVANAVMQNNELMPHKLKIQVVNSGSDMN-

DKSVYDQVVDNVYVTYAGNVWQIQTIQDSDGTNKQLNEISDDC----NWPLVIIANRYNEVSATVLQNNELMPAKLKIQVVNSGPDQT-

DFTVWNQVVTYPSLNYAGALWDITVINNVDNEIVKSSDV-VDSNENLTWPLVLECTRAS-TSAVKLQNNEIKPSGLKTMVVSAGQEQTN

DHDSFVKMMVDGFVHYAGVVWTLQEVKDNDGKNVHLKDVTKENQEILVWPLILTCERV-----VKLQNNEIMPGKMKVKATKGEGDGGI

DLESYSKIVCDGSVHYAGVVWTLNDVKDNDGRPVHVKEITKENVETLTWPLILNCERV-----VKLQNNEIMPGKLKQKPMKAEGDGGV

CTDDNALAYYNTTKGGRFVLALLSDLQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVR

CTDDNALAYYNNSKGGRFVLALLSDHQDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGPKVKYLYFIKGLNNLNRGMVLGSLAATVR

CNI-PTQCYYNNGSSGRIVYAVLSDVDGLKYTKIMKDDGN-CVVLELDPPCKFSIQDVKGLKIKYLYFIKGCNTLARGWVVGTLSSTIR

CNT-PTQCYYNNSNNGKIVYAILSDVDGLKYTKILKDDGN-FVVLELDPPCKFTVQDAKGLKIKYLYFVKGCNTLARGWVVGTISSTVR

CNT-SSLAYYEPVQGRKMLMALLSDNAYLKWARVEGKDG--FVSVELQPPCKFLIAGPKGPEIRYLYFVKNLNNLHRGQVLGHIAATVR

I--SEGNALYNNEGGRAFMYAYVTTKPGMKYVKWEHDSG--VVTVELEPPCRFVIDTPTGPQIKYLYFVKNLNNLRRGAVLGYIGATVR

L--GDGNALYNTEGGKTFMYAYISNKADLKFVKWEYEGG--CNTIELDSPCRFMVETPNGPQVKYLYFVKNLNTLRRGAVLGFIGATIR

LQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPK

LQAGNATEVPANSTVLSFCAFAVDPAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEANMDQESFGGASCCLYCRCHIDHPNPK

LQAGVATEYAANSSILSLCAFSVDPKKTYLDYIQQGGVPIINCVKMLCDHAGTGMAITIKPEATINQDSYGGASVCIYCRARVEHPDVD

LQAGTATEYASNSSILSLCAFSVDPKKTYLDFIQQGGTPIANCVKMLCDHAGTGMAITVKPDATTSQDSYGGASVCIYCRARVEHPDVD

LQAGSNTEFASNSSVLSLVNFTVDPQKAYLDFVNAGGAPLTNCVKMLTPKTGTGIAISVKPESTADQETYGGASVCLYCRAHIEHPDVS

LQAGKQTEFVSNSHLLTHCAFAVDPAAAYLDAVKQGAKPVGNCVKMLTNGSGSGQAITSTIDSNTTQDTYGGASVCIYCRAHVAHPTMD

LQAGKQTELAVNSGLLTACAFSVDPATTYLEAVKHGAKPVSNCIKMLSNGAGNGQAITTSVDANTNQDSYGGASICLYCRAHVPHPSMD

GFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFLNRVCGV-SAARLTPCGTGTSTDVVYRAFD

GFCDLKGKYVQIPTTCANDPVGFTLRNTVCTVCGMWKGYGCSCDQLREPLMQSADASTFLNRVCGV-SAARLTPCGTGTSTDVVYRAFD

GICKLRGKFVQVPLG-IKDPILYVLTHDVCQVCGFWRDGSCSCVGSS--VAVQSKDLNFLNRVRGTSVNARLVPCASGLSTDVQLRAFD

GLCKLRGKFVQVPVG-IKDPVSYVLTHDVCRVCGFWRDGSCSCVSTD--TTVQSKDTNFLNRVRGTSVDARLVPCASGLSTDVQLRAFD

GVCKYKGKFVQIPAQCVRDPVGFCLSNTPCNVCQYWIGYGCNCDSLRQAALPQSKDSNFLNRVRGSIVNARIEPCSSGLSTDVVFRAFD

GFCQYKGKWVQVPIG-TNDPIRFCLENTVCKVCGCWLNHGCTCDRT----AIQSFDSSYLNRVRGS-SAARLEPCN-GTDIDYCVRAFD

GYCKFKGKCVQVPIG-CLDPIRFCLENNVCNVCGCWLGHGCACDRT----TIQSVDISYLNRARGS-SAARLEPCN-GTDIDKCVRAFD

IY--NDKVAGFAKFLKTNCCRFQEKDEDDNLIDSYFVVKRHTFSNYQHEETIYNLLKDCPAVAKHDFFKFRIDGDMVPHISRQRLTKYT

IY--NEKVAGFAKFLKTNCCRFQEKDEEGNLLDSYFVVKRHTMSNYQHEETIYNLVKDCPAVAVHDFFKFRVDGDMVPHISRQRLTKYT

IC--NTNRAGIGLYYKVNCCRFQRIDDDGNKLDKFFVVKRTNLEVYNKEKTYYELTKSCGVVAEHDFFTFDIDGSRVPHIVRRNLSKYT

IY--NASVAGIGLHLKVNCCRFQRVDENGDKLDQFFVVKRTDLTIYNREMKCYERVKDCKFVAEHDFFTFDVEGSRVPHIVRKDLTKYT

ICNYKAKVAGIGKYYKTNTCRFVELDDQGHHLDSYFVVKRHTMENYELEKHCYDLLRDCDAVAPHDFFIFDVDKVKTPHIVRQRLTEYT

VY--NKDASFIGKNLKSNCVRFKNVDK----DDAFYIVKRCIKSVMDHEQSMYNLLKGCNAVAKHDFFTWHEGRTIYGNVSRQDLTKYT

IY--NKNVSFLGKCLKMNCVRFKNADL----KDGYFVIKRCTKSVMEHEQSMYNLLNFSGALAEHDFFTWKDGRVIYGNVSRHNLTKYT

MADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFNKKDWYDFVENPDILRVYANLGERVRQALLKTVQFCDAMRNAGIVGVLTLDNQDL

MADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFNKKDWYDFVENPDILRVYANLGERVRQSLLKTVQFCDAMRDAGIVGVLTLDNQDL

MLDLCYALRHFDRNDCSILCEILCEYADCKESYFSKKDWYDFVENPDIINIYKKLGPIFNRALLNTVIFADTLVEVGLVGVLTLDNQDL

MLDLCYALRHFDRNDCMLLCDILSIYAGCEQSYFTKKDWYDFVENPDIINVYKKLGPIFNRALVSATEFADKLVEVGLVGVLTLDNQDL

MMDLVYALRHFDQ-NSEVLKAILVKYGCCDVTYFENKLWFDFVENPSVIGVYHKLGERVRQAILNTVKFCDHMVKAGLVGVLTLDNQDL

MMDLCFALRNFDEKDCGVFKEILVLTGCCNTDYFEMKNWFDPIENEDIHRVYAALGKVVANAMLKCVAFCDEMVLKGVVGVLTLDNQDL

MMDLVYAMRNFDEQNCDVLKEVLVLTGCCDNSYFDSKGWYDPVENEDIHRVYASLGKIVARAMLKCVALCDAMVAKGVVGVLTLDNQDL

NGNWYDFGDFIQTTPGSGVPVVDSYYSLLMPILTLTRALTAESHVDTDL-TKPYIKWDLLKYDFTEERLKLFDRYFKYWDQTYHPNCVN

NGNWYDFGDFVQVAPGCGVPIVDSYYSLLMPILTLTRALAAESHMDADL-AKPLIKWDLLKYDFTEERLCLFDRYFKYWDQTYHPNCIN

YGQWYDFGDFIQTAPGFGVAVADSYYSYMMPMLTMCHVLDCELFV-----NDSYRQFDLVQYDFTDYKLELFNKYFKYWGMKYHPNTVD

NGKWYDFGDYVIAAPGCGVAIADSYYSYIMPMLTMCHALDCELYV-----NNAYRLFDLVQYDFTDYKLELFNKYFKHWSMPYHPNTVD

NGKWYDFGDFVITQPGSGVAIVDSYYSYLMPVLSMTDCLAAETHRDCDF-NKPLIEWPLTEYDFTDYKVQLFEKYFKYWDQTYHANCVN

NGNFYDFGDFVLCPPGMGIPYCTSYYAYMMPVMGMTNCLASECFMKSDIFGQDFKTFDLLKYDFTEHKEVLFNKYFKYWGQDYHPDCVD

NGNFYDFGDFVVSLPNMGVPCCTSYYSYMMPIMGLTNCLASECFVKSDIFGSDFKTFDLLKYDFTEHKENLFNKYFKHWSFDYHPNCSD

CLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLL

CLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLL

CDNDRCIIHCANFNILFSMVLPNTCFGPLVRQIFVDGVPFVVSIGYHYKELGVVMNLDVDTHRYRLSLKDLLLYAADPAMHVASASALL

CQDDRCIIHCANFNILFSMVLPNTCFGPLVRQIFVDGVPFVVSIGYHYKELGIVMNMDVDTHRYRLSLKDLLLYAADPALHVASASALY

CTDDRCVLHCANFNVLFAMTMPKTCFGPIVRKIFVDGVPFVVSCGYHYKELGLVMNMDVSLHRHRLSLKELMMYAADPAMHIASSNAFL

CHDEMCILHCSNFNTLFATTIPNTAFGPLCRKVFIDGVPVVATAGYHFKQLGLVWNKDVNTHSTRLTITELLQFVTDPTLIVASSPALV

CYDDMCVIHCANFNTLFATTIPGTAFGPLCRKVFIDGVPLVTTAGYHFKQLGLVWNKDVNTHSVRLTITELLQFVTDPSLIIASSPALV

DKRTTCFSVAALTNNVAFQTVKPGNFNKDFYDFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDK

DKRTTCFSVAALTNNVAFQTVKPGNFNKDFYDFAVSKGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDK

DLRTCCFSVAAITSGIKFQTVKPGNFNQDFYEFVKSKGLFKEGSTVDLKHFFFTQDGNAAITDYNYYKYNLPTMVDIKQLLFVLEVVYK

DLRTCCFSVAAITSGVKFQTVKPGNFNQDFYDFVLSKGLLKEGSSVDLKHFFFTQDGNAAITDYNYYKYNLPTMVDIKQLLFVLEVVYK

DLRTSCFSVAALTTGLTFQTVRPGNFNQDFYDFVVSKGFFKEGSSVTLKHFFFAQDGNAAITDYNYYSYNLPTMCDIKQMLFCMEVVNK

DKRTVCFSVAALSTGLTSQTVKPGHFNKEFYDFLRSQGFFDEGSELTLKHFFFTQKGDAAIKDFDYYRYNRPTILDIGQARVAYQVAAR
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NFNQKIIGGLHLLIGLYRRQQTSNLVVQEFVSYD-SSIHSYFITDEKSGGSKSVCTVIDILLDDFVALVKSLNLNCVSKVVNVNVDFKD

DFSHTTLGGLHLLIGLYKKQQEGHIIMEEMLKGS-STIHNYFITETNTAAFKAVCSVIDLKLDDFVMILKSQDLGVVSKVVKVPIDLTM

DVSKTTLGGLHLLISQVRLSKMGILKAEEFVAASDITLKCCTVTYLNDPSSKTVCTYMDLLLDDFVSLLKSLDLTVVSKVHEVIIDNKP

DVSKTTLGGLHLLISQFRLSKMGVLKADDFVTASDTTLRCCTVTYLNELSSKVVCTYMDLLLDDFVTILKSLDLGVISKVHEVIIDNKP

ISFMLWCKDGHVETFYPKLQSSQAWQPGVAMPNLYKMQRMLLEKCDLQNYGDSATLPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIH

ISFMLWCKDGHVETFYPKLQASQAWQPGVAMPNLYKMQRMLLEKCDLQNYGENAVIPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIH

FQFMLWCNDNKIMTFYPKMQATNDWKPGYSMPVLYKYLNVPLERVSLWNYGKPINLPTGCMMNVAKYTQLCQYLNTTTLAVPVNMRVLH

FQFMLWCNDEKVMTFYPRLQAASDWKPGYSMPVLYKYLNSPMERVSLWNYGKPVTLPTGCMMNVAKYTQLCQYLNTTTLAVPVNMRVLH

IEFMLWCKDGQVQTFYPRLQASADWKPGHAMPSLFKVQNVNLERCELANYKQSIPMPRGVHMNIAKYMQLCQYLNTCTLAVPANMRVIH

WRWMLWCKDNAVATFYPQLQS-AEWKCGYSMPGIYKTQRMCLEPCNLYNYGAGLKLPSGIMFNVVKYTQLCQYFNSTTLCVPHNMRVLH

YRWMLWCKDNHLSTFYPQLQS-AEWKCGYAMPQIYKLQRMCLEPCNLYNYGAGIKLPSGIMLNVVKYTQLCQYLNSTTMCVPHNMRVLH

FGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMYDPKTKNVTKENDSKEGFFTYICGFIQ

FGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGDCATVHTANKWDLIISDMYDPRTKHVTKENDSKEGFFTYLCGFIK

LGAGSDKEVAPGSAVLRQWLPSGSILVDNDLNPFVSDSLVTYFGDCMTLPFDCHWDLIISDMYDPLTKNIGDYNVSKDGFFTYICHLIR

LGAGSEKGVAPGSAVLRQWLPAGTILVDNDLYPFVSDSVATYFGDCITLPFDCQWDLIISDMYDPITKNIGEYNVSKDGFFTYICHMIR

FGAGSDKGIAPGTSVLRQWLPTDAIIIDNDLNEFVSDADITLFGDCVTVRVGQQVDLVISDMYDPTTKNVTGSNESKALFFTYLCNLIN

LGAGSDYGVAPGTAVLKRWLPHDAIVVDNDVVDYVSDADFSVTGDCATVYLEDKFDLLISDMYDGRTKAIDGENVSKEGFFTYINGFIC

YGAGSDKGVAPGTTVLKRWLPPDAIIIDNDINDYVSDADFSITGDCATVYLEDKFDLLISDMYDGRIKFCDGENVSKDGFFTYLNGVIR

QKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKPR--EQIDGYVMHANYIFWRNTNPIQLSSYSLF

QKLALGGSIAVKITEHSWNADLYKLMGHFSWWTAFVTNVNASSSEAFLIGANYLGKPK--EQIDGYTMHANYIFWRNTNPIQLSSYSLF

DKLSLGGSVAIKITEFSWNADLYKLMSCFAFWTVFCTNVNASSSEGFLIGINYLGKSS--FEIDGNVMHANYLFWRNSTTWNGGAYSLF

DKLALGGSVAIKITEFSWNAELYKLMGYFAFWTVFCTNANASSSEGFLIGINYLCKPK--VEIDGNVMHANYLFWRNSTVWNGGAYSLF

NNLALGGSVAIKITEHSWSVELYELMGKFAWWTVFCTNANASSSEGFLLGINYLGTIK--ENIDGGAMHANYIFWRNSTPMNLSTYSLF

EKLAIGGSIAIKVTEYSWNKKLYELVQRFSFWTMFCTSVNTSSSEAFVVGINYLGDFAQGPFIDGNIIHANYVFWRNSTVMSLSYNSVL

EKLAIGGSVAIKITEYSWNKYLYELIQRFAFWTLFCTSVNTSSSEAFLIGINYLGDFIQGPFIAGNTVHANYIFWRNSTIMSLSYNSVL

DMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLIIRENNRVVISSDVLVNN-----

DMSKFPLKLRGTAVMSLKENQINDMIYSLLEKGRLIIRENNRVVVSSDILVNN-----

DMTKFSLKLAGTAVVNLRPDQLNDLVYSLIERGKLLVRDTRKEIFVGDSLVNTC----

DMAKFPLKLAGTAVINLRADQINDMVYSLLEKGKLLIRDTNKEVFVGDSLVNVI----

DLSKFQLKLKGTPVLQLKESQINELVISLLSQGKLLIRDNDTLSVSTDVLVNTYRKLR

DLSKFNCKHKATVVVQLKDSDINDMVLSLVRSGKLLVRGNGKCLSFSNHLVSTK----

DLSKFECKHKATVVVTLKDSDVNDMVLSLIKSGRLLLRNNGRFGGFSNHLVSTK----
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-----------------------------------------------MCSKGYELNQKTHFSV------ELPWIQIGEN-P-IKPWSV---TPAEALNTVYAAIAEGKA--AFIPPFKGMHKY----
-MSKINKYGLELHWAPEFPWMFEDAEEKLDNPSSSEVDIVCSTTAQKLETGG--ICPENHVMVDCRRLLKQECCVQSSL---IREIVM-NTRPYDLEVLLQDALQSREAVLVTPPLGMSLEACYVRG
-----------------------------------------------MESLVPGFNEKTHVQL------SLPVLQVRDV-L-VRGFGD---SVEEVLSEARQHLKDGTC--GLVEVEKGVLPQ----
-----------------------------------------------MEGALGTNKLRSMVSI------TLDWIDPRNV-PRLTNWEM---PLQEAAEYVKRELSKPNPDVVFVPNYLLDSAQ----
-MIKTSKYGLGFKWAPEFRWLLPDAAEELASPMKSDEGGLCPSTGQAMESVG--FVYDNHVKIDCRCILGQEWHVQSNL---IRDIFV-HEDLHVVEVLTKTAVKSGTAILIKSP-------LHSLG
-MPKINKYGLELQWAPEFPWMFEDTEEKLDYPSSSEVGMVCPTTAQKLGSSG--IFLKNHVMVDCRRLVKYECCVQSNL---IREINM-NTGPDAMDAVIQEALQSRSAVLVTPPQRMSLDMYYKLG
MAKRVNKYGLTLKWAPEFPWMFEDTEEKLGNPDSGDGDGFCSPVKQEEGSVK--DHFDNHVKMDCSILSTYDMVAQSVL---IRDIVS-KTGPEDTESVLKQALLSREAVFVRPPQHMTLESCYAGG
--------------------------------MLSKASVTTQGARGKYRAELYNEKRSDHVAC------TVPLCDTDDMACKLTPWFE---DGETAFNQVSSILKEKGKILFVPMHMQRAMKF----
--------------------------------MSFVAGVAPQGARGKYRAELNTEKRTDHVSL------KASLCDAGDLVLKISPWFM---DGESAYKHVSEQLSKGSKLLFVPQTLKGFIRH----
-----------------------------------------------MEGVPDPPKLKSMVVT------TLKWCDPFAN-PNVTGWDI---PIEEALEYAKQQLRTPEPQLVFVPYYLSHAPG----
--------------------------------MSSATGEGSQGARATYRAALNNEKRHDHVAL------TVPCCGTEAKVTALSPWFM---DGMLAYETVKEMLLKGEQLLFAPSNLSGYIKF----
--------------------------------MSFVAGVTAQGARGTYRAALNSEKHQDHVSL------TVPLCGSGNLVEKLSPWFM---DGENAYEVVKAMLLKKEPLLYVPIRLAGHTRH----
-MAKMGKYGLGFKWAPEFPWMLPNASEKLGNPERSEEDGFCPSAAQEPKVKG--KTLVNHVRVNCSRLPALECCVQSAI---IRDIFV-DEDPQKVEASTMMALQFGSAVLVKPSKRLSIQAWTNLG
-MSKINKYGLELHWAPEFPWMFEDAEEKLDNPSSSEVDMICSTTAQKLETDG--ICPENHVMVDCRRLLKQECCVQSSL---IREIVM-NASPYDLEVLLQDALQSREAVLVTTPLGMSLEACYVRG
-MAKMGKYGLGFKWAPEFPWMLPNASEKLGNPERSEEDGFCPSAAQEPKVKG--RTLVNHVRVDCSRLPALECCVQSAI---IRDIFV-DKDPQKVEASTMMALQFGSAVLIMPSKRLSIQAWANLG
-----------------------------------------------MESLVLGVNEKTHVQL------SLPVLQVRDV-L-VRGFGD---SVEEALSEAREHLKNGTC--GLVELEKGVLPQ----
-------------------------------------------------------MACNRVTL--------AVASDSE----ISAYGC--STIAQAVRRYSEAASNGFRACRFVSLDLQD---CIVG
-------------------------------------------------------MSSNLVTL--------AFASDSE----ISAEGF--CDVSSAVYAFSVSAANGFTDCRFVAQGLEH---CLVG
-------------------------------------------------------MASNHISL--------AFANDEE----ISAIGF--GSVEEAVSYYSDAAVNGFDQCRFVSLGLQD---AVVG
-------------------------------------------------------MACSQYTL--------AVASDVE----INGYGY--QSIGDAVTAYSVAAADGFSGCRFVPFGLQD---CVVG
-------------------------------------------------------MARNPITV--------AKAAVCE----ISAIGF--GDIGEAVLHYSNAAADGFIKCRFVPLSMAD---CVEG
-----------------------------------------------------------------------------M----IQRFQLLALVPSRAVSFYSEAAVGGFANCRFVSTGLQD---IIEG
-------------------------------------------------------MASNHLTL--------AFASDME----VSAIGF--GSINEAVSFYSDAAIDGFTQCRFVAAGLAN---TVEG
-------------------------------------------------------MSSKQFKI--------LVNEDYQ----VNVPSL--P-FRDALQEIKYCYRNGFDGYVFVPEYRRD---LVDC
-------------------------------------------------------MVFKHFRI--------LVNEDQE----ITPRGY--ENRLDCQRALKQCWLSGFNGYVFVPEYSRD---LLTG
-------------------------------------------------------MASNQLTL--------AFANDSE----ISAYGF--DTVEHAVAQYSAAAANGFAQCRFVITGLQD---LVVG
-------------------------------------------------------MSINQLTL--------AVASDQE----ISAHGY--PTMSDAVEHFSSSASHGFKDCRFVASGLQD---IVIG
-------------------------------------------------------MGSNHLTL--------AFASDSE----ISASGC--STREEAVSRYSEAAIYGFENCRFVASGLQE---IVDG
--------------------------------------------------------MANQYVL--------RIADCTN----IHYDRL--WSLSRAVTDYGAAAACGFTNCRFVAFGLEH---LLYG
-------------------------------------------------------MGSKHFKI--------LVVEDSE----ITAHGY--KSYNDCSNALKLCWHVGFDGYVFVPEYSRD---LLTG
-------------------------------------------------------MFYNQVTL--------AVASDSE----ISGFGF--AIPSVAVRTYSEAAAQGFQACRFVAFGLQD---CVTG
-------------------------------------------------------MSYNQVTL--------AVASDSE----ISAHGC--ASPSVAVRAYSEAAAQEFRACRFVAFGLQD---CVTG
-------------------------------------------------------MASNHVTL--------AFANDAE----ISAFGF--CTASEAVSYYSEAAASGFMQCRFVSLDLAD---TVEG
-------------------------------------------------------MSSKQFKI--------LVNEDYQ----VNVPSL--P-IRDVLQEIKYCYRNGFEGYVFVPEYCRD---LVDC

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

-----------------------------------------------23622--131166737------3426434234---953723---25226221633193233301524200000002----

-------------------------------------------------------10010102--------0110105----941046--00121851274276214*2374**423334---6939

-------------------------------------------------------00145639--------2653324----952243---12227321542353233201247211332-------

                                                                                                                               

MM+KINKYGL+LKWAPEFPWMFEDAEEKL+NPMSSE++GFC+GAAQKMES+GN+EMASNHVTLDCRRLLTLAVASDSELV+KISAIG+LN++PEEAVSAYSEA+A+GFAVCRFVPLGLQDEA++VVG
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-LPEL------CVFLVRNHGNPT-RPF-DLQELAVRE----GDVNYGRSGETVGAIVPL-DG----QEPYGTIT--IQLRRRGKNAGGVYAW--TNTRDTVTDDLVHEPIDLYTED-----PKGKHA
CNPNGWTMGLFRRRSVCNTGRCAVNKHVAYQLYMIDP----AGVCFG-AGQFVGWVIPLAFMPVQSRKFIVPWV--MYLRKCGEKGAYNKDHKRGGF-EHVYNFKVEDAYDLVHDE-----PKGKFS
-LEQP------YVFIKRSDARTAPHGH-VMVELVAEL----EGIQYGRSGETLGVLVPH-VG----EIPVAYRK--VLLRKNGNKGAGGHSYGADLKSFDLGDELGTDPYEDFQEN-----WNTKHS
-IPQN------RVVITNSVWRCYEMGWKPVREIAFDL----DGVRFGRGGT-HGVLLPRQPP----QYICGTVS--IELRKYGVGGGAEIFIP-KLWDGFVDPPAAAEEYLDFPDKCFPTKPKAKR-
GFPKGYVMGLFRSYKTKRY---------VVHHLSMTT----ST-TNF-GEDFLGWIVPFGFMPSYVHKWFQFCR--LYIEESD--------LIISNFKFDDYDFSVEDAYAEVHAE-----PKGKYS
CCPKGWTMGLFRRHCQCRTGNCNVETHVANQLYMIDP----EGVCLG-AGTFIGWFVPLFALPECVRDKTFPWV--LYLRKHGEKGAHSKGHGDT-F-YVDYDFDVEDAYEEVHDN-----PKGKYS
CVPKGWVMGQFRRCTTCSTGNCGVDKHVSYELYLISP----QGVGYG-AGRFMGWVVPKSVLPPKALARLEPYV--LKVRKTGVKGAYSRGHYEQ-Q-GAGSSFVLDNACDEVMSA-----PKGKFS
-LPGP------RVYLVERLTGGMLSKHFLVNQLAYKDQVGAAMMRTTLNAKPLGMFFPY-DS----SLETGEYT--FLLRKNGLGGQLFRERPWDRKE-----TPYVEILDDLEAD-----PTGKYS
-LPGP------RVYLVERLTGGTYSDPFMVNQLAYQNAAGEGVIGTTLQGKRVGMFFPF-DA----DLVTGEFQ--FLLRKKGFGGNRFRDAPWDYNW-----TPYSDLMDALEAD-----PCGKYS
-ISGD------RVVITDSIWYATNFGWQPIRELAMDK----DGVRYGRGGT-HGVLLPMQDP----SFIMGDID--IQIRKYGIGANSPPDVL-PLWDGFSDPGPDVGPYLDFPDNCCPTKPKAKR-
-LPGP------RVYLVERLTGGTYSEPFIVNQLAFSDEQDGPMMGTTLQGKPIGFFFPF-DE----ELVTGTYT--FKLRKNGLGGQLFREVPWFENHDFHGIEGFSQIVEDLQED-----PKGKFS
-LPGP------RVYLVERLIA--CENPFMVNQLAYSSSANGSLVGTTLQGKPIGMFFPY-DI----ELVTGKQN--ILLRKYGRGGYHYTPFHYERDN-----TSCPEWMDDFEAD-----PKGKYA
VLPKTAAMGLFKRVCLCNTRECSCDAHVAFHLFTVQP----DGVCLG-NGRFIGWFVPVTAIPEYAKQWLQPWS--ILLRKGGNKGSVTSGHFRRAVTMPVYDFNVEDACEEVHLN-----PKGKYS
CNPKGWTMGLFRRRSVCNTGRCTVNKHVAYQLYMIDP----AGVCLG-AGQFVGWVIPLAFMPVQSRKFIVPWV--MYLRKRGEKGAYNKDHGRGGF-GHVYDFKVEDAYDQVHDE-----PKGKFS
VLPRTPAMGLFKRVCLCNTRGCSCDVHVAFQLFTVQP----DGVCLG-NGRFIGWFVPVTAIPEYAKQWLQPWS--ILLRKGGNKGSVTSGH-RRAVTMPVYDFNVEDACEEVHLN-----PKGKYS
-LEQP------YVFIKRSDALSTNHGH-KVVELVAEM----DGIQYGRSGITLGVLVPH-VG----ETPIAYRN--VLLRKNGNKGAGGHSYGIDLKSYDLGDELGTDPIEDYEQN-----WNTKHG
IADDTYVM-----------------------------------------------------------GLHGNQTLFCNIMKFSDRPFMLHGW--LVF---SNSNYLLEEFDV---------------
IEADDYVL-----------------------------------------------------------CVTGDVQLKAYIAKFSDRPLNLRGW--IVR---SNSNYFLETMDL---------------
VEDDDVVM-----------------------------------------------------------LITGVTQLRAYLGTFGDRPLNLRGW--LLF---SNCNYFLEELDL---------------
VNDDDYVM-----------------------------------------------------------VLTGDHTLYAFLDLFSATPSNIRGW--LIF---SNCNYVLESFDV---------------
LLSDEFVV-----------------------------------------------------------LVNNDTS-CLTVGTFGERPPDLKGW--LLF---SNCDVDGTAI-----------------
VLDDDYVL-----------------------------------------------------------VITGVHQLVARIGQFGDQPSNLRGW--LLF---SNSNYFLGELDL---------------
VEPSDFVM-----------------------------------------------------------VVTGVTQLRAYIDTFGSRPANLRGW--LLF---SNSNYFLSEMEL---------------
NRKDHYVI-----------------------------------------------------------GVLGNGISDLKPVLLTEPSVMLQGF--IVR---ANCNGVLEDFDL---------------
CREQWYVF-----------------------------------------------------------GVFGANDYVIKPCMLEEQSVNLQGF--IVL---SDANGVEEDFYL---------------
VNDEEFVL-----------------------------------------------------------VVTGLHQLTARIGKFGDQPQNLRGW--LLF---SNSNYFLGELDL---------------
VEPSDFVV-----------------------------------------------------------ALEGDEILTAYIATFGARPRCLRGW--LIP---SNSNYVLEEFHV---------------
VSADDYVL-----------------------------------------------------------CFSGVTTLRAFVGKYGDRPRNLRGW--LLF---SNCNYFLEEIDV---------------
YDDEHWVL-----------------------------------------------------------ILSGNQVLNVELGQFKDRPDNICGY--LVI---SDCTYFEETFDL---------------
CREQEYVF-----------------------------------------------------------GVFGANDNVIKPCFLDVQTANLQGF--IVR---SSAIGVEEDFYL---------------
INDDDYVI-----------------------------------------------------------ALTGTNQLCAKILPFSDRPLNLRGW--LIF---SNSNYVLQDFDV---------------
VHDDDYVI-----------------------------------------------------------ALTGTNLLCAKIRPFSDRPRNLRGW--LVF---SNSNYVLQEFDV---------------
LLPEDYVM-----------------------------------------------------------VVIGTTKLSAYVDTFGSRPRNICGW--LLF---SNCNYFLEELEL---------------
DRKDHYVI-----------------------------------------------------------GVLGNGVSDLKPVLLTEPSVMLQGF--IVR---ANCNGVLEDFDL---------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

-5432------4333446200100000-152375541----331456-64304*577*3-12----11162232--739873500300000200102-000002120416336233-----558*52

312646*7-----------------------------------------------------------771731201736227334605+4*9--+92---877453344812---------------

-3231--------------------------------------------------------------3445122--6362325336324344--203---001412342634---------------

                                                                                                                               

VLPDDYVMGLFRVYLVCRTG+CTV++HVAVQLLAIDP+AGGDGVCYGRAGKFIGWFVPL+D+PEYAELVTG++QL+AYLRKFGDRPANLRGW+RLLF+G+SNSNYVLEEFDLVHDNC+PTKPKGKYS
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TGE

QGNLRKFLT--GGN--DFHRYVDNYYCTGDGKPLPCIVTLLEKAGHANKPLDDAMDYLRG--LNRMGQPCRDHDHERVWEVERDNAP-YPEQSLFSISAIKT------LGE--------IPHCVF--
KKAYALI-RGYRGV--KPLLYVDQYGCDYTGGLADGLEAYADK------TLQEMKALFPIW------SQELPFDVTVAWHVVRDPRYVMRLQSASTIRSVAYV-ANPTEDLCDGSVVIKEPVHVY--
SGVTRELMRELNGG--AYTRYVDNNFCGPDGYPLECIKDLLARAGKASCTLSEQLDFIDT--K-RGVYCCREHEHEIAWYTERSEKS-YELQTPFEIKLAKKF-DTF-NGE--------CPNFVF--
-----------GGN--TF--LTDQYGFDADGVLAAPIKEVLGGKGAGM-SLVELTKFLGKY-RTADGYELPSGIVKVAVKVVRKNLP-VSKQSIFTVLGVTE-------RV--------VDGFYYPY
QKAYALL-RQYRGI--KPVLFVDQYGCDYSGKLADCLQAYGHY------SLQDMRQKQSVW------LANCDFDIVVAWHVVRDSRFVMRLQTIATICGIKYV-AQPTEDVVDGDVVIREPVHLL--
KKAYALL-RGYRGV--KPLLYVDQYGCDYTGNLAEGLEAYAEF------SLQEMKELFPIW------SLSLPYDVVVAWHVVRDPQFVMKLQSLATIRSIEYV-AEPTEDLVDGTVVIKEPVHTL--
AKAYALL-RQYRGL--KPLVFVDQYGCDYTGSLAQGLSAYGEC------SVKEMRA--GMW------KTSDQFEYVVAWHTVRDERFVMSLQTCATIRSIAYV-ADPMDDLEGDQVVVKEPVHVL--
QNLLKKLI---GGD--CI--PIDQYMCGKNGKPIADYAKIVAKEGLTTL--ADIEVDVKSRMDSDRFIVLNKKLYRVVWNVTRRNVP-YPKQTAFTIVSVVQC-DDK-DS---------VPEHTF--
QSLLKKLV---GGD--FT--PIDQYMCGKNGKPIAEFAALMASEGITKL--ADVEAEVKSRTDSDRYIVFKNKLYRIVWNVQRKDVA-YSKQSAFTMNSIVQL-DTM-ED---------VPRHSF--
-----------GGD--VY--LSDQYGFDNNGILVEPVMKLLGVIKSDF-TLEQLLAALGKY-RTEDGYDLPDGYVKVAIKVGRKAVP-VLKQSIFTVVGVTE-------QL--------VPGYYYPF
NKLYKKLC---GGD--VI--PVDQYMCGFDGSPIKPYLDLANKEGLTKL--ADVEADVCSRVDKQGFLIFKGTTYRVVWFTERKDVD-YSKQTLFTVICVMQR-NGV-HD---------IPAHPF--
QNLLKKLI---GGD--VT--PVDQYMCGVDGKPISAYAFLMAKDGITKL--ADVEADVAARADDEGFITLKNNLYRLVWHVERKDVP-YPKQSIFTINSVVQK-DGV-EN---------TPPHYF--
CKAYALL-KGYRGV--KPILFVDQYGCDYTGCLAKGLEDYGDL------TLSEMKELFPVW------RDSLDSEVLVAWHVDRDPRAAMRLQTLATVRCIDYV-GQPTEDVVDGDVVVREPAHLL--
KKAYALI-RGYRGV--KPLLYVDQYGCDYTGSLADGLEAYADK------TLQEMKALFPTW------SQELLFDVIVAWHVVRDPRYVMRLQSAATIRSVAYV-ANPTEDLCDGSVVIKEPVHVY--
RKAYTLL-KGYRGV--KPILFVDQYGCDYTGCLAKGLEDYGDL------TLSEMKELFPVW------RESLDNEVVVAWHVDRDPRAVMRLQTLATLRSIDYV-GQPTEDVVDGDVVVREPAHLL--
SGALRELTRELNGG--AVTRYVDNNFCGPDGYPLDCIKDFLARAGKSMCTLSEQLDYIES--K-RGVYCCRDHEHEIAWFTERSDKS-YEHQTPFEIKSAKKF-DTF-KGE--------CPKFVF--
------VFGKRGGG---NVTYTDQYLCGADGKPVMSEDL------------WQFVDHFGE--NE--EIVINGRTYVCAWLTKRKP-LDYKRQNNLAIEEIEYVHGDALHTLRNGSVL----------
------VFGCGGGT--SIP--VDNYMCGANGKPVLPEDM------------WCFCDYFGD--DGD-NITVNGQAYHKAWNVTRGD-VPYQFQNASTILSIEYL-ADEKHVLPDGAVA----------
------VFGRCGGT----TIPVDQFMCGADGAPVIQEGD------------WTFMDYFQD--SN--QFTLNGITYVKAWDVDRKP-NDYAKQNVTCIRRITYI-TDHRHVLADGTTM----------
------VLGRRGGA---PPIYVDNYLCGADGTPVVQESM------------WSYTDHFGE--DCD-EITLCGITYVHAWNVQRAD-VPYEQQNVTSIFSIEYL-LDVDHALQNGAVL----------
-------VSFDGLA--GAEVYVDNYMCDQTGKPVLAADV------------WTFKDYFGE--SDT--IVIDGVVYRKAWEVVRLD-VPYKAQSVSAISSIEWL-CGVQHVLPSGTVL----------
------VFGGRGGN----TVYVDNYMCGSNGVPVLPEDQ------------WEFVDYFGE--LTE--VSIGDTTYIKAWNVDRVE-GPYKSQTLLSINAISYC-GEVIHALADGSTM----------
------IFGRRGGN----TIYVDQYLCGADGKPVVPEEF------------WDFKDYFVD--DD--QVVVNGTTYIKAWVVERAN-VAYEAQNVTAINGITYC-AKIPHTLPDGSVV----------
------KFARTGNG----AIYVDQYMCGADGKPVIEG---------------EFKDYFGD--EDV--IIYEGEEYHCAWLTVRDE-KPLWQQTLLTIREIQYN-LDIPHKLPNCAIR----------
------SLSTYGGM----TVYVDQYMCGADGRPVISG---------------EMRDYFGD--LDD--IVIDGIIYSHAWDVERDLDVTHDKQTFLNIKSIMYL-QDKDHKLPNGAIR----------
------IFGNRGGT----TVFVDNFLCGANGLPACSEQE------------WEFKDYFGE--LDE--VIINGTTFVKAWNVDRTP-GPYSTQNLLSINSISWC-GEIPHSLADGSIR----------
------IFGKRGGD----VVPVDNYMCGADGKPAVPSEQ------------WSFVEHFDD--DTD-EITVNGVTFRHAWNTVRAD-DPYEKQGLLSIKFIEYI-SNVPHKLPNGSVL----------
------IFGFGGGD--ASPVYVDNYMCGANGKPVLPADV------------WVYQDYFGE--ETE--LIVNGVKHVKVWHVTRTD-IPYQFQSLGAIESIEWL-TDIPHTLRNGSRL----------
------FLGRSRGGIAPNPIYVDQYLCGPDGTPVKK--G------------LEFKDYFMN--GGD-IYVEPGKTYVRVWDVERKQ-DDLTLD---GILSIKYL-SDKPHKLRDGAIQ----------
------RINNIGGT----VVYVDQFLCGADGKPVRQG---------------EMKDYFGD--LED--IVIDDITYKHAWEVARDMDVPHAKQTALNVQSIIYL-MDVDHKIVNGATR----------
------VFGH-GAG---SVVFVDKYMCGFDGKPVLPKNM------------WEFRDYFNN--NTD-SIVIGGVTYQLAWDVIRKD-LSYEQQNVLAIESIHYL-GTTGHTLKSGCKL----------
------IFGD-GAG---DVVFVDNYMCGFDGKPVLPETI------------WEFKDYFGD--DVD-NITINGVSYQLAWDVTRKP-LSYKQQNVLAIESIRYL-GSKEHTLRAGCKL----------
------TFGRRGGN----IVPVDQYMCGADGKPVLQESE------------WEYTDFFAD--SEDGQLNIAGITYVKAWIVERSD-VSYASQNLTSIKSITYC-STYEHTFLDGTAM----------
------KIARTGRG----AIYVDQYMCGADGKPVIEG---------------DFKDYFGD--EDI--IEFEGEEYHCAWTTVRDE-KPLNQQTLFTIQEIQYN-LDIPHKLPNCATR----------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

0001001----4*3--14--45*9768516*267236226722--------2753200231------222213343486383*4332-613*85558357240-100-03---------460537--

------07720434----2108*699*547*3*8420-0------------138497*37--330--63335327238*282*23-2452271007912*1+6-5311*38259733----------

------1-00-4+4----0047*9668527*26723200------------055342722--0----24214144238+284*35-0-422+85449247250-000-220----------------

                                                                                                                               

QKAYALLFGRYGGGIAKPTVYVDQYMCGADGKPVLPEE+YLAK+G+TKLTLWEFKDYFGDW+DDDG+IVING+TYVVAWHVVRDDRVPYEKQTLFTIRSIEYLH+D+PHDLPDGSVVIKEPVHVFP+
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TGE

APDCAVKVMKPRKVKRGADGFMTKLRR---VYNING------F--DEVKPMALCALHYC--EDCGMEMWCHSN-FEEAYCPC-GKIYTNTPC--TLTSAGYVVEGSVVAMPCDACKSDSDHS--NGT
ADDSIILRQ-HNLVDIMSCFYMEADAVVNAFYGV-D------L--KDCGFVMQFGYIDCEQDLCDFKGWVPGNMIDGFACTTCGHVYETGDL--LAQSSGVLPVNPVLHTKSAAGYGGFGCK-----
PLNSIIKTIQPRVEKKKLDGFMGRIRS---VYPVAS------P--NECNQMCLSTLMKC--DHCGETSWQTGD-FVKATCEF-CGTENLTKE--GATTCGYLPQNAVVKIYCPACHNSEVGP--EHS
STNSVVSYTKPRAGATVGNTVQSVMLS---MYGT-----------EAYNPVTPVVRLRC--SSCDFYGWVPVKDLGCVTCSC-AAVHQITSSCIDAESAGLIKQGAVMLV-----------------
SADAIVLKL-PSLMKVMTHM---DDFSIKSIYNV-D------L--CDCGFVMQYGYVDCFNDNCDFYGWVSGNMMDGFSCPLCCTVYDSSEV--KAQSSGVIPENPVLFTNSTDT----VNH-----
APDAIVLKL-PKLIDLMQHT---DSTVVESIYKT-K------L--KHCGFVMQFGYVECSQDDCTFTGWVPGNMIDGFACTSCAFVYGTVDL--LAQSSGVMPQNPVLFTKGQAI----TNG-----
SADATVKKF-VKIADLMQVT--DAVSVIETVYKV-P------I--KDCGFVMQFGHVQCEHDECEFVGWIPGNMIDGFKCPA-GKLYAASEV--QAQSSGVIPPNAVLFTESTAL----TSQ-----
TIGSQILMVSPLKA-TNNKNFNLKQRLLYTFYGKDA------V--QQPGYIYHSAYVDC--NACGRGTWCTGNAIQGFACDC-GANYSANDV--DLQSSGLVPRNALFLANCPCANNG----ACSHS
TIGSEIQVIAPSTAVQANGHLNLKQRLLYAFYGKQA------V--SEPNYIYHSAYVDC--TSCGKGSWLTGNAVQGFACDC-GAHYCANDV--DLQSSGLVRKNAVLLTTCPCNKDG----ECKHT
STSSVVEHTKPTRGGPVGKTVEAVMLS---LYGT-----------NNYNPATPVARLKC--SYCDYYGWTPLKDIGTVNCLC-GAEFQLTSSCVDAESAGVIKPGCVMLL-----------------
TLGSKVEQLKPHVAKGNLVGLTLKAKILYTMYGEDA------V--EEPSYIYHSAFVDC--VKCNEGKWCTGNAVAGFACEC-GAAYTAKQV--LLQSSGLVKSNALFCATCPFAQGDRCSLDCKHT
TLGCKILTLTPRNKWSGVSDLSLKQKLLYTFYGKES------L--ENPTYIYHSAFIEC--GSCGNDSWLTGNAIQGFACGC-GASYTANDV--EVQSSGMIKPNALLCATCPFAKGDSCSSNCKHS
AANAIVKRL-PRLVETMLYT---DSSVTEFCYKT-K------L--CECGFITQFGYVDCCGDTCDFRGWVAGNMMDGFPCPGCTKNYMPWEL--EAQSSGVIPEGGVLFTQSTDT----VNR-----
ADDSIILRQ-YNLVDIMSHFYMEADTVVNAFYGV-A------L--KDCGFVMQFGYIDCEQDSCDFKGWIPGNMIDGFACTTCGHVYEVGDL--MAQSSGVLPVNPVLHTKSAAGYGGFGCK-----
AADALVKRL-PRLVETMLYT---DSSVTEFCYKT-K------L--CDCGFITQFGYVDCCGDTCDFRGWVPGNMLDGFPCPGCSKSYMPWEL--EAQSSGVIPEGGVLFTQSTDT----VNR-----
PLNSKVKVIQPRVEKKKTEGFMGRIRS---VYPVAS------P--QECNNMHLSTLMKC--NHCDEVSWQTCD-FLKATCEH-CGTENLVIE--GPTTCGYLPTNAVVKMPCPACQDPEIGP--EHS
------EMAKEVK-TSSKVVLSDALDKLYKVFGSPVMTNGSNILEAFTKPVFISALVQC---TCGTKSWSVGDWT-GFKSSCCNLISN--KL---CVVPGNVKPGDAVITTQQAG------------
------KSAKPPK-FSKNIVLSEKYKALYDACGNPFVTNGTNVLEVVTNPIFAHGFVQC---KCGSKHWTTGDWA-GFKSVCCGIPGR--VL---CTVFGGVAPGSVLLTSTRVDASP---------
------KTARHPK-VNKSVVLDSPFDQIYKEVGSPFMGNGSTFVEMLKDPAFFHALITC---ECGRSEWTVGDWK-GYNSLCCNIKCK--PI---TIVTPKAVPGAVVITKAGIG------------
------NVASGVK-YKKSVVLSEGFKKLYDACGVPAVQNGNTLVDILTKPAFFHAIVSC---SCGLSSYTVGDWKIGFRSLCCGKRLE--PI---TVVVGDVKPGDIVVTSANAG------------
------DVAKSVS-KSKVVLLSDPYADIYDQVGSPFMTNGKNLLEIVVKPCFLHGYVKC---NCGNTHWAVGDWRAGYKSVCCGLNCN--PI---CVAAGYVEPGDVLFTSKGAG------------
------SYATAVK-KNSKTVVNKTFQKLYDNIGVPFVTNGKVLTEIIPKPVFNHGLVKC---HCGKVSWTVGDWS-CYKSTCCGIVCK--PI---AIVNGDVNPGDVVITSKQVA--T---------
------RVARKPK-IKKSIVLSDVYKPLLEGLGAPFVKNGDTLASILTEPVFLHALVKC---TCGKTMWTVGDWS-CYKSLCCGVVCK--PL---CNVAGIVNPGSAVVTRTGLG------------
------EVAPPVK-KNSKVVLSEEYRKLYDIFGSPFMGNGDSLNTCFDSLHFIAATLKC---PCGAESSGVGDWT-GFKTACCGLHGK--VK---GVTLGAVKPGDAIVTSMSAG------------
------VRAAPVK-LSSKVVLSQPFADMYKHFGSPYMQNGDNLHGCFTKLNFIVANVKC---KCGGESSGVGDWT-GFKSACCGLPGK--VI---GVSLGNAAVGEAVVTSKGCG------------
------RVAKVVK-KSKSVLLGKQFQQLYDSVGSPFVTNGKNLTDVLVKPIYCHALVKC---QCGKTSWTVGDWS-CYKSMCCGFNCK--PL---AIVNGEVVPGDVLVTSDKVS--A---------
------GVAGTPK-KRKAVVLDEKYSKLYDACGVPFVTNGKSISEVVTKPLFLHALVEC---KCGNESWTVGDWT-GFKTTCCGVTGK--VI---TLAVGDVTPGDIVFTTPGAG------------
------SAARAVK-HSKNVVLSEPLKTLYQACGSPFVTNGSTLREAVPKPVFAHAYVAC---KCGRKAWSVGDWS-GYKSTCCGVFGK--PQ---CVVFGEVVPGDVFITTSSVG------------
------GVADAVS-E---------------------------LNDTNQMVRFIHAFVSC---PCGKSAFTVGSWM-GFATVCCGKIVKT-PM---CVKFSGEAGSIFALPVGSRGFSA---------
------QRAAPVK-ISSKVCLTEPYNSLYKQFGSPYMQNGGNLNECFSKLNFIVANVKC---KCGGESSGVGDWT-GFKSACCGTPGK--VI---GVSIGDASVGEAVITSKGCG------------
------TNAKPPK-YSSKVVLSGEWNAVYRAFGSPFITNGMSLLDIIVKPVFFNAFVKC---NCGSESWSVGAWD-GYLSSCCGTPAK--KL---CVVPGNVVPGDVIITSTSAG------------
------FNAKQPK-YSAKVVLSDEWIEVYKAFGSPFVTNGSSLLEILTKPVFFNAFVEC---NCGNKGWSVGAWD-GYLSPCCGTPAK--KI---CVVPGNVVPGDVLVTSTNAG------------
------KVARTPK-IKKNVVLSEPLATIYREIGSPFVDNGSDARSIIRRPVFLHAFVKC---KCGSYHWTVGDWT-SYVSTCCGFKCK--PV---LVASCSAMPGSVVVTRAGAG------------
------HVAPPVK-KNSKIVLSEDYKKLYDIFGSPFMGNGDCLSKCFDTLHFIAATLRC---PCGSESSGVGDWT-GFKTACCGLSGK--VK---GVTLGDIKPGDAVVTSMSAG------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

625729235-2232023512---2323---7*33-0------0--3244574247444*--31*4314*6255073362*22-741444213--25687*683176973601000------------

------12*2075-2100112100100111013121102301623651362942+593*---1**312578*5*3-79384**74155--34---66336132683667732435------------

------2350123-23332510012221102633-0------0--2324427128384*---1*5213656+301-552728-73134--12---6463+272373774700002------------

                                                                                                                               

A+DSIVKVAKPVKVKSKKVVLSEKYK+LYDAYGSPFVTNGSNLLE+ECKPVF+HAYVKCEQDKCGFESWTVGDW+DGFKCTCCG+VYKATPLC+DAVSSGVVPPGDV+VTS+GAGKGG+VN++CKHS
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TGE

FYDSCKYLAEDK--AEPGNRENFVYFGGCCFAYVGCR------NGNAIWVPRAHSDIGNNH----SGIVGA-DV--A-LLNDDLKAIVAQEVIPV------VIPEDFKVNETVVALVAAVS------
-------------DSFTLYGQTVVYFGGCVYWS----------PARNIWIPILKSSVKSYDGLVYTGVVGC-KA--IVKETNLICKALYLDYVQH-------KCGNLHQRE-----LLGVS------
LA---EYHNESGLKTILRKGGRTIAFGGCVFSYVGCH------NKCAYWVPRASANIGCNH----TGVVGE-GS--E-GLNDNLLEILQKEKVNI------NIVGDFKLNEEIAIILASFS------
-------DRSPSMRVVPG-NRLYVAFGGAIWSPIGKV------NGVQVWVPRAYSCVAGDH----SGAVGS-GD--VNTINKEIMSLIID---GV------RIDDEVLEQPSCGVLIANLE------
-------------DSFNLYGYSVTPFGSCIYWS----------PRPGLWIPIIKSSVKSYDDLVYSGVVGC-KS--IVKETALITHALYLDYVQC-------KCGNLEQNH-----ILGVN------
-------------DSFKLYGNSVIPFGGCLYWS----------PTPGVWLPLIKSSVKAYDGMVYTGVVGC-KT--IVKETEAVCKALYLDYVQY-------KCSDLKQRE-----GLGLA------
-------------DSFKMYGMSVVPFGGCVYWS----------PGSGIWLPIIMSAVKAYDGMTFTGSIGF-KT--IVQETAAICHALYLDYVQY-------KCADIKQHA-----ILGVD------
AAQVYNILDG-KACVEVGGKSFTLTFGGVVYAYMGCC------DGTMYFVPRAKSCVSRIGDAIFTGCTGT-WD--KVVETAN--LFLEKAQRSL------NFCQQFALTEVVLAILSGTT------
LPQLVSMMTD-KCDVEVVGKTFILTYGGVIYAYMGCS------GGTMHFIPRAKSCVSKIGDAIFTGCTGT-WS--KVCETAN--LFLERAQHAI------NFVNEFVLTETVVALLSGTT------
-------DKSPGMRLIPG-NRTYVSFGGAIWSPIGKV------NGVTVWVPRAYSIVAGEH----SGAVGS-GD--TVAINKELVEYLIE---GI------RVDADTLDNPTCATFIANLD------
VPQVVSYLSE-KCVVFPSGKSFVLAFGGALYTYMGCA------EGTMYFVPRAKSVVSRIGTACFTGCVGA-WD--KVQQVAN--LFTQKAQQQL------NFVNEFVVSDVVLAILTGTT------
VAQLVSYLSE-RCNVIADSKSFTLIFGGVAYAYFGCE------EGTMYFVPRAKSVVSRIGDSIFTGCTGS-WN--KVTQIAN--MFLEQTQHSL------NFVGEFVVNDVVLAILSGTT------
-------------ESFKLYGHAVVPFGSAVYWS----------PCPGMWLPVIWSSVKSYSGLTYTGVVGC-KA--IVQETDAICRSLYMDYVQH-------KCGNLEQRA-----ILGLD------
-------------DSFTLYGQTVVYFGGCVYWS----------PARNIWIPILKSSVKSYDSLVYTGVLGC-KA--IVKETNLICKALYLDYVQH-------KCGNLHQRE-----LLGVS------
-------------EAFKLYGHAVVPFGSAVYWS----------PYPGMWLPVVWSSVKSYSGLTYTGVVGC-KA--IVQETDAICRSLYMDYVQH-------KCGNLDQRA-----TLGLD------
VA---DYHNHSNIETRLRKGGRTRCFGGCVFAYVGCY------NKRAYWVPRASADIGSGH----TGITGD-NV--E-TLNEDLLEILSRERVNI------NIVGDFHLNEEVAIILASFS------
--------------------AGVKYFCGMTLKFVANI------EGVSVWRVIALQSVDCFV---ASSTFVEEEH--V-NRM-DTFCFNVRNSVTD--ECRLAMLGAEMTSNVRRQVASGVIDISTGW
--------------------GATRYYHGLTLKHICNV------DGVACWRVTKVQGVECFV---ASGSIED--C--V-GSTFDTCTYDNYTSFAK--AFKCGMLTGSFSDNVVASVINGTLDVGLAV
--------------------AGLKCYNNVFLKHIIDLVVPGTNLGWGVWRIAKVQSKDDVA---TSGNVLVDDP--E-DRL-DPCYFGNDGPFAT--KFKFQLLANSFDDEVKGAIVQGVVHVNTAI
--------------------DGVRYFNGLTLQYVGDW------EGVSCWRAVGVQAFNGFV---ASPTFDEQLH----TYSLDACAYTSNTRLFK--ALKLSVLSGFTNDDVTNAVIAGVVDVNSCV
--------------------TGLKYYKGLTLKFVGEV------ENVAVWRIQKVHHVDGFV---ACNRFKDDFC-----STMESCGVENVSATAN--ALKFSLISGCCQEVTLRSIVSGQLSVGFAV
--------------------NGVKYYNGMVLKYVDTI------EDVHLWRVVKLQSVKGFV---ASPNYDPAEY--V-FLADDACSPTSRLVISA--SYKLGLLNGNFTDDVRVAARDGTIVVGNNV
--------------------SGIKYYCGMFLRHILDV------DGVSVWRVIRLQSAGETV---TSTNFEEFGD--V-CPM-DTCHYSLDSRLAV--MFKLNLLSGDFCAEVRHAIASGVFSVGNFI
--------------------KGVKFFANSVLQYAGDV------ENVSVWKVIKTFTVNETV---CTTDFEGELN--------DFIRPESTSPVSC--SIKRAFITGEVDDAVHDCIIAGKLDLSTNL
--------------------NGTKFYANAVLKHVGDA------DDVSIWRVMATYAKD-IV---ATNTFDKCRL--------ELLDHTSDSTLAT--SVKKCYLTGKPNKDVVDAIVAGHINVSSNI
--------------------SGTKYYNGMVLKFVDKI------DNACLWRITQVQSCMDVV---ASGNYKGDEF--I-YHTDDICSPTNMSKISH--AFKLCYFTGSYTDEVKSALLHGEFDVCTNI
--------------------KGTKFFCGLVLTFVDTL------EGVSAWRVVKAYTVDKFV---ASSNFDEHNH--V-MSL-DQCSFDNFSPISV--ALKFSLLRGNCCDDVKVAVATGVIDIGLGV
--------------------SGTRYYNGLTVKHVVTV------DGLACWRVLKTQSVDGLT---ATPSFDD--Y--S-DAAFDCCVYHNNTQLAV--AYKMGLLSGNFDETVIDGVLAGAIDVGSAV
--------------------NGKRSYAGAEFQFCCEL------SGVEIWCTTKTFSVDGVC---TVGAHLITASDPIYATLFPTNCMLGDDGLSTDYDLCYSIIAKCANDGLSQRIIRGALNASAQL
--------------------TGTKFYAGAVLKYVGDA------EGVSVWRVMATYAND-VV---ATTTFDKCKL--------ALLDHDSNSLVAN--SVKKCYLTGEPDATVVDAIVAGHVNLSSNI
--------------------CGVKYYAGLVVKHITNI------TGVSLWRVTAVHSDGMFV---ASSSYDALLH--R-NSL-DPFCFDVNTLLSN--QLRLAFLGASVTEDVKFAASTGVIDISAGM
--------------------TGTKYYAGLVVKHVVNV------SGVSLWRVTAVQSDGAFV---ATSSYDEVLH--K-NSL-DPFCYDVSTRLSL--QLRLAFLGAPVTEDVKVAATSGVIDISAGM
--------------------TGVKYYNNMFLRHVADI------DGLAFWRILKVQSKDDLA---CSGKFLEHHE--E-GFT-DPCYFLNDSSLAT--KLKFDILSGKFSDEVKQAIIAGHVVVGSAL
--------------------KGVKFFANCVLQYAGDV------EGVSIWKVIKTFTVDETV---CTPGFEGELN--------DFIKPESKSLVAC--SVKRAFITGDIDDAVHDCIITGKLDLSTNL

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

-------------0522204226439*887954----------3326499*4738394422----8*57*3-24--2135633--1472300054-------444761441-----65764------

--------------------3+595937537677355------35526*565465313067---8663431000-----00-3351215132651--365346844134337214732*17177456

--------------------33644977766321101------433669464423433051---1865623-01--0-000-3011142300163------04474103330000165732------

                                                                                                                               

VAQ+VSYL+E+KCDSF+LYGSGVKYFGGCVLKYVGDVVVPGTNEGVSVWRPRA+SSVDGFVGLVATGV+GE+K+DPIV+ET+DIC+FL+DSYVA+DYALKLNFLGGF+QDEVV+AIIAGVIDVS+NV



640 650 660 670 680 690 700 710 720 730 740 750 760

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

------------------------GSVD--------------QFIKNCKGLTA------------------ETFKCLLEASG--KFRVTVDHVIDGCICVATDSAVTALEPA--LAFCTAAN-----
------------------------DVWHK------QLLLNRGVYKPLLENIDY---------------------------FNMRR-----AKFSLETFTVCADGFMPFLLDD-------LVP-----
------------------------ASTS--------------AFVETVKGLDY------------------KAFKQIVESCG--NFKVTKGKAKKGAWNIGEQKS--ILSPL--YAFASEAA-----
------------------------DPSAA-------------PRVHTVDSL--------------------------RQLCV--DNNVMLGD-----TPLPKDEFH-PGIVG--LSYHFYRA-----
------------------------NSWCR------QLLLNRGDYNMLLKNIDL---------------------------FVKRR-----ADFACK-FAVCGDGFVPFLLDG-------LIP-----
------------------------DVWHK------QLLINRGDYQPLLDNVDY---------------------------FSMRR-----ARFSMETATVCSEGFMPFLLDG-------LVP-----
------------------------DLWHK------QLLFNRGDYSLLLENVDY---------------------------FIMRR-----AKFSVDNSLVCSEGFAPFLLDG-------VAA-----
------------------------STFE--------------ELRDLCHNAS---------------------YEKVRDHLVNHGFVVTIGDYIRDAINIGANGVCNATINAPFIAFT-GLG-----
------------------------SSIE--------------ELRDLCRNAT---------------------FEKVRDYLTPRGWIVTMGSYIEGVINVGAAGVCNAALNAPFIVLS-GLG-----
------------------------CDTKA-------------PVVHTVESL--------------------------QGLCL--ANKIMLGD-----KPLPTDEFH-PFIVG--LAYHVQRA-----
------------------------STLD--------------ELRSLLQGIT---------------------FEKMRDYCVKHGIKVTMGDYVDSAINVGGASVRSAAINAPFVVLS-ALG-----
------------------------TNVD--------------KIRQLLKGVT---------------------LDKLRDYLADYDVAVTAGPFMDNAINVGGTGLQYAAITAPYVVLT-GLG-----
------------------------DVYHR------QLLVNRGDYSLLLENVDL---------------------------FVKRR-----AEFACK-FATCGDGLVPLLLDG-------LVP-----
------------------------DVWHK------QLLLNRGVYKPLLENIDY---------------------------FNMRR-----AKFSLETFTVCADGFMPFLLDD-------LVP-----
------------------------DVYHR------QLLVNRGDYSLLLENVDL---------------------------FVKRR-----AEFACK-FATCGDGFVPLLLDG-------LVP-----
------------------------ASTS--------------AFIDTIKSLDY------------------KSFKTIVESCG--NYKVTKGKPVKGAWNIGQQRS--VLTPL--CGFPSQAA-----
FDVYDDIFAESKPWFVRKAEDIFCPCWSALVSALKQLKVTTGELVRFVKSICNSAVAVVGGTIQIL-ASVPEKFLNAFDVFV--TTIQTVFDCAVETCTIAGKAFD--K-VFDYVLLDNALVKLVTT
LDVTTAV---TKPWFVLKCGSLLESAWDALIMAIKQLPVMASDVLKFFNNLTQVLIVVRNGVIDII-HSVPEAFKSAFEIFK--DLVTGVFDLVVDHFKIANKKFK--R-AGDYILFENALACLVSG
CDVVKDIL--GLPWFVKKLGSLVTVMWDQFVAGVQSMKICTLKVVQLAKALSCATMSVVKGVITLV-AEVPEIFKRLFYTLT--SALKSLCTSSCDALVVAGKSFA--K-IGDYVLLPSALVRLVSS
YNFVDAVL-EQKPWFVRKLGKLCETAWSLLCDALKESSLLSSDLVAFVKSLTTAVLTVVDGKLKLI-ADIPSVFESVFDVFK--SALEGIFDACANTVTIAGKAVR--A-AFDYLLFDNAIVKLQSV
FDTFEDIF-SM-PKWMQRLGALGSTLWSQFKSFARETFKTSTSLVEFVNFLRDVSCVVMNGALELV-ANVPNHFASLFDHLR--VLVASVTTLFIEEFKVAGVAFK--R-LGDYVLFDNALCQLASV
LSLIDVV--LTKPWFVRKLEELLGEAWDTFVASLKNLVFTSTQLVELTKALSKAVLNVTKEGIEFA-AEVPSCFESCFSVFK--EFVTGIFDFTVNSVKIAGRSFK--S-VGSYVLFDNAIIKFVAV
CDVTDDVL--GKPWFLKKLGVLADAAWTAFVASLRKIKVMSSQLVDLAKALACASVSVINRCLVLA-ADVPPIFKECFAKFV--SAIAALFKSTCDTVKVARHSYP--R-LFDYVLLDNHLVKMVTQ
FGSANLLF-KKMPWFVQKCGAIFADAWKVVEELLCSLKLTYKQIYDVVASLCTSAFTIMDYKPVFVVSS--NSVKDLVDKCV--KILVKAFDVFTQTITIAGVEAKCFVLGSKYLLFNNALVKLVSV
FGVVKELF-ANVPWLLRSVVNCFLQHGSLFVRFLSSGGHSYVVVRDTIKMLCSAAFTIQGLKPVFVISS--A-ASSLVKSCI--SILESVFDMFTQTVEFFGVTAKFLLLGCKYILFENALFKLETL
CDVSDHS--IHKPWFVREMEELLGGAWDNFVKAVKSLSVLNSQLFDLMSGLAKATIRVVNGCIEFC-ANIPTCFNDAFECLK--SFVETLFDLTVNTVTFAGQSFK--A-VGDYVLLNNAIVKFVSV
FDVNDTVF-ENVPWFVQKFE-FLKPAWDALKQAIINLGVTSKAVLSFIKSLCSAAFSVVDGVPVIV-CTVAERFSKAFTDFL--SYTRECFTALCDDIVVFGVKCK--A-VGDYIIFNNSVVKTVKA
LDVIDRIC-DAQPWFIQKFGALFESAWAAFVATLKKIPALSSEFVQLCSALQKAILTVRDGVIDFYVENVAPKFVAAVEAFK--MLVVGVFDFSVDTYKVVGETFK--R-VGDYVLLGNAVAKLVTT
FSNTVDLFMSAKLWFMEHCTPMFSSAMKYLWDAIKKLACTTKELKRFWDHLCNAKLYVENHILRFS-ITTSTKFKNIVGRFL--EMLRVSFNILCIDASDRYFCCKDVT-GTNLKLFKTLLVSWYES
FGAIPVLF-EKTPWFVKKCGALFETAWQSICKFLSAGGFTYVAIRDAINAICSICFTIKDSKPLFIVSS--A-ASSLVRTCV--QFLESAFDIFTQTVEVVGVTCKCVVLGCKYLLFDNALVMLKDL
FGLYDDILTNNKPWFVRKASGLFDAIWDAFVAAIKLVPTTTGVLVRFVKSIASTVLTVSNGVIIMC-ADVPDAFQSVYRTFT--QAICAAFDFSLDVFKIGDVKFK--R-LGDYVLTENALVRLTTE
FGLYDDILTNNKPWFVRKASGLFDAVWEAFVAAIKLIPTTTQCLVKLIKAVASAVLTVSKGTIVMF-AEVSEKFQTAFYAFT--QAICAAFDVASDAFKVGGVSFR--K-LGDYVLTENALVRLTTE
VDIVDDAL--GQPWFIRKLGDLASAPWEQLKAVVRGLGLLSDEVVLFGKRLSCATLSIVNGVFEFL-ADVPEKLAAAVTVFV--NFLNEFFESACDCLKVGGKTFN--K-VGSYVLFDNALVKLVKA
FGNVGLLF-KKTPWFVQKCGALFVDAWKVVEELCGSLTLTYKQIYEVVASLCTSAFTIVNYKPTFVVPD--NRVKDLVDKCV--KVLVKAFDVFTQIITIAGIEAKCFVLGAKYLLFNNALVKLVSV

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

------------------------5242--------------1330684772----------------------------45--3-----510000-247734340-45343-------236-----

65441151-030677843630762216347234732513552273255339435372923145384-051130623762174--2572247544541523222352--3-75475+62829646133

------------------------44620-------------16206737710------------------------00073--3010017500001516472340--3-22--2110-536-----

                                                                                                                               

FDVVDDIFTENKPWFVRKLGALFEDAWDAFVAALKQLL+T+G+LVDL+KNLDYAALTVVNGVIVFVVA+VPEKFKSLFDVFV+RRFLVT+FDFSCDTF+VAGDGFKPFLLVGDYVLFDNALVKLVSV



770 780 790 800 810 820 830 840 850 860 870 880

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

------------------------------------------------------------------IMYRTLVATSVVISAHTLDALAQRVRDACKHVHPQAMRL-------L----------NTLN
------------------------------------------------------------------RAYYLAV--SGQAFCDYADKICHAVVSKSK-------------------------------
------------------------------------------------------------------RVVRSIFSRTLETAQNSVRVLQKAAITILDGISQYSLRL-------I----------DAMM
------------------------------------------------------------------CWYGVLTAKSFGAFKELLQSEEVRLSHFCANI----RRC-------L----------DRAL
------------------------------------------------------------------RSYYLIQ--SGIFFTSLMSQFSQEVSDMCL-------------------------------
------------------------------------------------------------------RTYYLVK--SGQAFCDMLCEFGQEVADLSK-------------------------------
------------------------------------------------------------------RAYYINCCLSAPGLPESLCKLGIEVGSWCQ-------------------------------
------------------------------------------------------------------ESFKKVSAIPWKICSNLKSALDYYSSNIMFRVFPYDIPC-------D---------VSNFV
------------------------------------------------------------------ESFKKVAATPWKLCSSLRETLDHYADSITYRVFPYDIPC-------D---------VTDYT
------------------------------------------------------------------CWYGALASRTFEAFRDFVRTEEERFAQFFGKV----CAP-------I----------NGCV
------------------------------------------------------------------ESFKKIAAVPFKVGSSFLKTWEYLSDCIVYRVLPYELE--------D---------VSDFV
------------------------------------------------------------------ESFKKVATIPYKVCNSVKDTLAYYAHSVLYRVFPYDMDS-------G---------VSSFS
------------------------------------------------------------------RSYYLIK--SGQAFTSMMVNFSHEVTDMCM-------------------------------
------------------------------------------------------------------RAYYLAV--SGQAFCDYADKLCHAVVSKSK-------------------------------
------------------------------------------------------------------RSYYLIK--SGQAYTSMMVNFSHEVIDMCM-------------------------------
------------------------------------------------------------------GVIRSIFARTLDAANHSIPDLQRAAVTILDGISEQSLRL-------V----------DAMV
KLKGVREGGLNKVKYATVVVGSTEEVKSSRVERSN-AVLTIANNYSKLSDEGYTVVIGDVAYFASDGYFRLMAS-PNSVLTTAVYKPL----VDFNVNVI-GTRP--EKFPTTVTC--ENL-ES-AV
KIKGVKQAGLKKLLYAKAIVGATVKVTVNRIESAT-VKLVECK-PSNFVKKGSAVVINNIAFFHSDGVYRLMSD-SDEVYEDIAFTAES-VSTVKKPVFD-CTKP--VDFPDISST--DVE---VLV
KVKGKAQSGIKQLQFATVVLGDTHKVESDRVEFSS-VNLKMVDEEFPLNPVGHTVAVGNQAFFCSDGLYRFMAD-RDLVITSPIFKPE----LELEPIFE-CDAI--PGFPKVAAS----N-VAELC
KVSGLKQAGVKNALYASVVIGPTQNVKTTRVEVVN-VKLTPITDKVPFNREGYVALVDGVAFFVNDGYYRLMAD-SDCVLEEPVFKAAS-G------------------------------------
KLKGFKQDGLKTATYVSTVYGPSKRVKVKRVEKCD-ANLVLCD-SAPLVDEGYACVIQGQAFYTNGTYYWFMTD-HTSVLESPVFKKD---------------------------------------
KVKGLHQAGIKQTEYATSIIGKTTKVNSKRTESAD-VNLVLVNDKQPLLKDGVTKIIGGKSFFYSGGVYRLMSD-NNFVLDEPVFQEK------MSVQFE-CEKP--KGFVEPNCD--NLP---SAI
RITGKKQAGLTEATFADVILGATTNVTSDRTEACN-VGLVLCDYDVPVLNTGYTAIIGGKAFFCSEGYYRFMAT-PNVVLDEPVFRAA----AELNPVFE-CEKP--DGFPVLVAS----D-VAELC
KILGKRQKGLDSAFFATNLIGATVNVTPQRTESAY-ISLNKVD-DVVTPGGGHIVIIGDMAFYKSEEYYFMMAS-PDSVLVNNVFKAAR-VPS-YNIVYDVNDDTKSKMVVKIGTSFDFDGDLDAAI
KLSGKRESGLKDAVFASAIVGSTIEVKPSRFEKST-ANLVVVE-DVVMPGEGHAVVVGDMAFYRSGDYYFMMTS-PTSVLTTTVFKAEK-ANV-YKVDYNVPDAYKGKLVSAIGTSYSVDGSIDDAV
KVKGLHQDGIKSTMYATTVVGKTAKVKSRRIETCN-ANLSVVP-DQALVKDGVTKIIGGRSFFCSGGCYRLMSD-VDTVIMSPVYQAV----APTEVVFN-CVKP--AGFVDPVCS--TLP---ELV
KIKGVKEAGLKTMTYTQCLLGPTKPVKVKRVERSV-AQLKVVDTAVPLKQEGECLVVGGRAMFRSDGYYRFMAD-ADVVLESPVFTAG----SQYNVVFE-TDAL--FIAPEIGTVFEGDN-IDTVV
KVKGVRQAGAKKVTFATPVIGVAKRVTSTRTEIDS-VQLVACA-STPLVENGCTVIVDGIAFFKSGGVYRLMAD-TDLVYETPVYCQQ----ATCKPVFK-CAKP--DGFPDVTSV--NPD---TLA
VINGAKEAGLTTAKYFTSVTGKLRAVTVRRTEAGGDTVLEEVDDKVDPPPSGICRLINDYAFYYGGGYYFPLTA-SDQIIEGAVFKAAG-SPLATDDEQPFVEKP--PN---VKLEFEFDN-D-LVM
KLKGKREAGLNTATFASAIIGGTAEVNPTRFENST-ANLTLVN-DVVQPGPGYAVVIGGMAFYCTGDYYFMMSS-PTSVITTSVFKAST-FNA-FCLRYDVEDPYKTKLVARFGNVYSANGCIDDAV
VVRGVRDARIKKAMFTKVVVGPTTEVKFSVIELAT-VNLRLVDCAPVVCPKGKIVVIAGQAFFYSGGFYRFMVD-PTTVLNDPVFTGD----LFYTIKFS-GFKL--DGFNHQFVT--ASS-ATDAI
LVRGVRDVRVKRATFANVVVGATTDVQPSVIEPAM-VNLRVLDYAGSVDPKGRIAVIAGQAFFHSGGVYRFMVS-PTAVLNEPAFAGD----ASYNIKFS-GFKL--DGFKHRVVN--AAS-DVEAI
KARGPRQAGICEVRYTSLVVGSTTKVVSKRVENAN-VNLVVVDEDVTLNTTGRTVVVDGLAFFESDGFYRHLAD-ADVVIEHPVYKSA----CELKPVFE-CDPI--PDFPLPVAA----S-VAELC
KILGKKQKGLECAFFATSLVGATVNVTPKRTETAT-ISLNKVD-DVVAPGEGYIVIVGDMAFYKSGEYYFMMSS-PNFVLTNNVFKAVK-VPS-YDIVYDVDNDTKSKMIAKLGSSFEYDGDIDAAI

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

------------------------------------------------------------------2463352--651543343124421412341-------------------------------

473*1372474362954496*1512*33446*142-63*2172-1313121*1637945388917446952965-1729742479422----0-100000-0000--001000000----0---011

------------------------------------------------------------------34932721-6217543341413----0000-------------------------------

                                                                                                                               

KVKG+RQAGLK+AT+ATVVVGATTKVKSKR+ESA+DVNLV+VDDDVPLP+EGYTVVIGG+AFFCSGGYYRLMADR+DQVLTSPVFKAAHEVSSICK+VF+YCDKPKSKGFP+I+TSFEADGDVD+AV
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Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

EYV-DYST-NSTLVLCHDVI-N-LPI--------------------------------------------V---LGDILD-RLFCGCKKIVESVTTWLYNFSISTID--------------------
ELL-DVSLDSLSAAIHY------LNS--------------------------------------------K---IVDLAQ-HFSDFGTSFVSKIVHFFKTFTTSTAL--------------------
FTS-DLAT-NNLVVMAYITG-G-VVQ--------------------------------------------L---TSQWLT-NIFGTVYEKLKPVLDWLEEKFKEGVE--------------------
NWA-RTTG-NVSLLSSSLVLKA-LAE--------------------------------------------N---LLDSVK-NTPFLVGDLVKPVLDWIVEKMVLARD--------------------
KMC-ILFMDRVSVATFY------IEH--------------------------------------------Y---VNRLVT-QFKLLGTTLVNKMVNWFNTMLDASAP--------------------
ELL-VVTLDSVTSALQF------LTL--------------------------------------------N---VGRLTE-CLKGFGIKFVNKLIQYFKTATRCTAL--------------------
STL-CLCIGTVQGATSF------VVK--------------------------------------------N---LKVFLS-KFQIFGKKFVKNVKKLVEEWIKKSVC--------------------
ELL-LDCG-KLTVATSYFVLRY-LDE--------------------------------------------K---FDTVLG-TVSSACQTALSSFLNACVAASRATAG--------------------
ALL-LDCA-VLTGASAYFVARY-VDE--------------------------------------------K---VEQLTN-LVFSSCQSAVAAFVQACMSTYKATAK--------------------
YLA-YTTG-RVTLFSAYQVLNT-AIA--------------------------------------------K---SKDAFG-GVAAIVVDMLKPILEWVLKKMSIAKG--------------------
QLL-FNCV-EISAASMYFASVV-IRE--------------------------------------------K---VNTMFN-ALPLSVQTAAKNFIDVCLRATLCTVK--------------------
ELL-FDCV-DLSVASTYFLVRI-LQD--------------------------------------------K---TGDFMS-TIITSCQTAVSKLLDTCFEATEATFN--------------------
DMA-LLFMHDVKVATKY------VKK--------------------------------------------V---TGKLAV-RFKALGVAVVRKITEWFDLAVDIAAS--------------------
ELL-DVSLDSLGAAIHY------LNS--------------------------------------------K---IVDLAQ-HFSDFGTSFVSKIVHFFKTFTTSTAL--------------------
DMA-LLFMHDVKVATKY------VKK--------------------------------------------F---TGKLAV-RFKALGVAVVRKITEWFDLAVDIAAS--------------------
YTS-DLLT-NSVIIMAYVTG-G-LVQ--------------------------------------------Q---TSQWLS-NLLGTTVEKLRPIFEWIEAKLSAGVE--------------------
L---FVNDKITEFQLDY---SIDVID-----NEIIVKPNISLCVPLYVR--------------------DYV---DKWDD-----FCRQYSN--ESWFEDDYKAFISVLDITD--AAV-KAAES--K
REVRATLGKFSRVYDKY---NCVVKD-----GKCVVTHRYVFNAPSFVE--------------------DKA----IFVD-----LCKDYVA--DVGFEAFYANAIVANNSDE--FNP-VYSAF--E
VKVDTLLFNYDKIYKKY---STIIKG-----DRCYIQCTHTFKAPSYYF---------------------DD---DEFVE-----LCTKYYK--LPDFDAFYNAVHAATDMDQFCALC--TSGF--E
------------------------------------------------------------------------------------------------------------------------------E
-------------------------------------------------------------------------------------------------------------------------------
KTTVEQLVKFNTPYRNY---DVSVVN-----NKCVVKCTYTFRAPAYIA--------------------DTE----NFVK-----ACEVCVD--KEGFDEFYVQTHAVDSLVA--FKP-AFAEF--E
VKVDQLLPNYSTSYKRY---ESVIRG-----EQCFIRCIYDFRAPSFIRKG------------------DDA---EKFVK-----QCEVLVS--NPLFFEFYTQAHEAVDLDQYVNTACTLEGF--S
AKVNDLLIEFRQEKLCFRA---LKDG----ENILVEAYLKKYKMPVCLK--------------------NHV---GLWD------IIRQDSG--KKGFLDTFNHLNELEDVKD-------------I
SKLNTALQVYYDNALCFRA---FSLK----ETIVVEPFQHKYKMPKCLK--------------------NHT---GLWE------IILSGSK--DLGFFDKYKALESLADIYD-------------T
SDVTKQLLPLNKPYRFY---DVKVKD-----GMCIVTQETTFRAPSYIA--------------------NSA----LFVQ-----LCEECVD--VQGFDDFYVKAHEATSLSQ--FEP-MFPAF--Q
QTVANKVQAFNNRFVVY---NAHVVD-----GAINVFCDYKFICPAFLD--------------------GFP----EWFS-----FCKNHFK--DAGFVEFYDCIINSDSTFQTTFQP-YLDL---K
HEVKKILGGIARPYDKY---TCSVIN-----GECQVDHSYNFKAPAYIT--------------------DKQ----QFVM-----LCKDFVV--DAKFEEFYVKALEAKSLDG--FEP-YYEAF--T
SFLRKSLGTSSKGFHNFDDFEEYMQGKIEKLRQAVAAAEYDFEIPECYIYSCNGTYEMAHTMRISEFSFDDDPIMEELVAVSEECACDDAAE--ESGANADDVDDVDSVADETDVADDCVQSDEPVT
ESLNVALKEFYSNGVCFKA---YADK----DIIVIEPFCRKYKMPKCLR--------------------DHT---GLWD------IIRSNAG--EPGFFNKYKKLEALEDVYD-------------S
IAVELLLLDFKTAVFVY---TCVVDG-----CSVIVRRDATFATHVCFK--------------------DCY---NVWEQ-----FCIDNCG--EPWFLTDYNAILQSNNPQC--AIV-QASES--K
AAVELLLSDFKNAVFVY---NFSVDG-----CNIIVKRDVAFATPLLFK--------------------DCY---SVWEN-----FCIDYCG--QPWFLVDYNSILQGTSLSD--IVV-QASES--K
VQTDLLLKNYNTPYKTY---SCVVRG-----DKCCITCTLQFKAPSYVE---------------------DA---VNFVD-----LCTKNIG--TAGFHEFYITAHEQQDLQGFLTTCCTMSGF--E
VKVNELLIEFRQQSLCFRA---FKDD----KSIFVEAYFKKYKMPACLA--------------------KHI---GLWN------IIKKDSC--KRGFLNLFNHLNELEDIKE-------------T

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

265-2346-25356533------711--------------------------------------------3---423452-26124723373374457224422721--------------------

00100000000100002-----0000-----001000000010100110--------------------000----010------0100000--0001000000000001000-------------0

000-0000-00101002------100--------------------------------------------0----00100-----0100000--0011000000000--------------------

                                                                                                                               

EL+NLLLGDFVTVAL+YF+LNCVVDGKIEKEGICVV+C+YKFKAPS+LK++CNGTYEMAHTMRISEFSFDKAPITGDWV+V+FK+LCKD+VKKIL+WF+EFYKA+AEA+DLDDFVF+PC+ASEFPVE



1020 1030 1040 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

-----TIFDLKAFISL------------IVRNKY---------KFVKGKFVLLAKNVSSVVQSVVAYLNNVISAFY-------QQVQFAGTYVGAF-EIHQTLLELGGAIYTRV--------QVAAN
-----A---FAWVLFH------------VLHGAY---------IVVESDIYFVKN-IPRYASAVAQAFRSVAKVVL-------DSLRVTFIDGLSCFKIGRRRICLSGSKIYEVERGLLHSSQLPLD
-----FLRDGWEIVKF------------ISTCAC---------EIVGGQIVTCAKEIKESVQTFFKLVNKFLALCA-------DSIIIGGAKLKAL-NLGETFVTHSKGLYRKC--------VKSRE
-----SVVNCAEAVLS------------LFNMQF---------TFAKGKFTFLKEKLNKSCVALRELLTVIVNKFA-------TTVKWAGCKIDGF-YNGDYHFFSAKGVLTEV--------QVCAK
-----A---TGWLLYQ------------LLNGLF---------VVSQANFNFVAL-IPDYAKILVNKFYTFFKLLL-------ECVTVDVLKDMPVLKTINGLVCIVGNKFYNVSTGLIPGFVLPCN
-----A---FAWVLLH------------VLRGAY---------IVVESDIYFIMS-IPDYARVVVRTFQNVFKMAL-------DCVKVSFLKGLSAFKIGREKICFVGSKFYKVERGNLNDLV----
-----A---LAWVVLH------------VINGAY---------LILEDGFHFVGS-VPDYARNFVRILREMVNMML-------DCMKHTIIKGLPCFKVAAEYIVFSGSFVYKLGLAMIDNLVLPSD
-----FINDMFKLFKV------------LMHKLY---------VYTSCGYVAVAEHSSKIVQQVLDIMSKAMKLLH-------TNVSWAGTKLSAIIYEGREALLFNSGTYFCL--------STKAK
-----FISDMFTLIKV------------VSERLY---------VYTSVGFVVVGDYSSQLLKQFMHILSKAMQLLH-------TTVSWAGSKLPSVVYNGRDSLVFPSGTYYCV--------STQGR
-----AWLPYAEGLLA------------LFKAQF---------TVVKGKFQFLRASLNSKCHSLCDLLTTIMSKLL-------TSVKWAGCKVDAL-YTGTYYYFSRKGVLTEV--------QLCAK
-----FLNDLLSLVKL------------VVYKAF---------VYTSAGFVSTLEKTSPAAQKLLDVLSKAFKLLH-------KKVSWAGSKVHAVIYEGKDALVFSSGTYHCV--------TAPGS
-----FLLDLAGLFRI------------FLRNAY---------VYTSQGFVVVNGKVSTLVKQVLDLLNKGMQLLH-------TKVSWAGSKIIAVIYSGRESLIFPSGTYYCV--------TTKAK
-----A---AGWLCYQ------------LVNGLF---------AVANGVITFVQE-VPELVKNFVDKFKAFFKVLI-------DSMSVSILSGLTVVKTASNRVCLAGSKVYEVVQKSLSAYVMPVG
-----A---FAWVLFH------------VLHGAY---------IVVESDIYFVKN-IPRYASAVAQAFQSVAKVVL-------DSLRVTFIDGLSCFKIGRRRICLSGRKIYEVERGLLHSSQLPLD
-----A---AGWLCYQ------------LVNGLF---------AVANGVITFVQE-APELVKNFVAKFRAFFKVLI-------DSMSVSILSGLTVVKTASNRVCLAGSKVYEVVQKSLSAYVLPVG
-----FLKDAWEILKF------------LITGVF---------DIVKGQIQVASDNIKDCVKCFIDVVNKALEMCI-------DQVTIAGAKLRSL-NLGEVFIAQSKGLYRQC--------IRGKE
AFVDTIVPPCPSILKVIDGGKIWNGVIKNVNYVRDWLKSLKLNLTQQGLLGTCAKRFKRWLGILLEAYNAFLNTVV-------STVKIGGLTFKTYAFDKTYIV--IRDIVCKVENKAEAEWI----
VFK--TKVECPEEFMNIDGGSIFGTFINTVNDAVNFVKSLKITVTATEVMINTVKRFKRFASALAKLYSEFMNTVK-------NIISIGSIKCYHYGFVKPVLV--IKDIFYRIYDAAVDT------
VFI-PRVPDCPPILNDIDGGSIWTSFILSVRSATDFIKTLKIDLGLNGVVVFVTKKFRKAGALLQKLYNAFLDTVT-------SFIKVAGVAFKYCATCVPKIV--INGCYHTVTRLFAKD------
TLA--GAVECPSLFVQVDGGAIWRKVVSVFDGVTDFLKNLKIQFGLNGFVGTCAKRYRKILNTLLTMYNDFAASVR-------QVVVLAGVKLSYYAFETPAVA--LNGVLHAVKRCSAKS------
------TIVCPDVLLAVDGGDIFHKFLSTVTDVVEFCASIKVHFGLEGFVITAAKKFKAFARTLTELYNEFAIAVS-------DVVKIACMNFTYYAFNKPMVA--VNGTLCPVELVE-PP------
QFL--EPVSCPELFLEIDGGNIWNKFIKTVTDAVEFVKSIKVSFDLNGVVVKATKRFKRFAATLVNLYREFVATVT-------KTIKIGSQAFTYYAFEVPKVL--LSGALHSVRTVKAKE------
HMA-PAVPKPHPLFLQIDGGAIWRSVVRRVSAVADFVRNLKVSFGLEGIIVSAARKFKQWAKLLAQMYNEFLNSVS-------AAIHIAGVKFIHYATTVPQLA--YNGCLYALKKTYAAT------
KIQTIKNIICPDLLLELDFGAIWYRCMPACSDKSIL---GNVKIMLGNGVKVVCDGCHSFANRLTINYNKLCDTAR-------KDIEIGGIPFSTFKTPSS-SFIDMKDAIYSVVE-----------
N--DYANLVCPKLLHKLDNGIMWYRCMKGVTGPIVT---RAACSFVGGCVKVCLEGFDSVAARVEVCYQKLCGIKT-------FDLNVAGIVFAGFKTPSGKTFLDFGDDAIELFD-----------
QFV--KSVDCPQILKDIDGGGIWKTFIQTVSDAVEFVKSIKVDFGLDGIIITATKRFKKFAGILLNLYREFIASVT-------SVVKIGGKSFTYYLFEKPKMA--ISGILHNVRVLKAKD------
P--SVDAYLGPEIVRAVDGGRLWRTVINGIGDAVNFCKNLRLHFEFGELKGTVVKRFKGILGTLLTVYNEFIQTTV-------SVLTICGISAKYYAFDKPMLC--MHGITERVTSFDITS------
IFK--GELKCPAELIELDDGGLFNTFIKTVNSAYDFVKNLKVSVTVKGVICTAAKRFKRWANALAKIYTEFITGAC-------KTVVIGGLEFAYYCFAKPAIA--LGDIFVRVSKNALSA------
QESDSVEIDCAPLESTIADDTLYLGRSEFWKNHWN--------LDCKPMVSKEVEGMKFWF----PAFNEWNCTIRTLAVFVGQMFRLAGDDLKWCDMELQKLW-----------------------
D--DYKNLLCPKVLFRLDNGIIWYRHIRSVKNCKIT---HVTCTFTGGILKLLLDGYDALAGMITRGYQQLCKAKP-------FKLDIAGVTLNGFTTPIGRDFLDFGEDVVEIFC-----------
VLLERFLPKCPEILLSIDDGHLWNLFVEKFNFVTDWLKTLKLTLTSNGLLGNCAKRFRRVLVKLLDVYNGFLETVC-------SVAYTAGVCIKYYAVNVPYVV--ISGFVSRVIRRERCD------
ALLEHLNPKCPDVLLNIDGGRLWKMFVQKLDSVVEWLKTLKLTLTPKGLLGNCAKRFKRILAKLLDIYNGFLETVC-------SVVHTAGVAIKHYAVDVPYVV--IGDFVSRVVCKKRAD------
CFM-PTIPQCPAVLEEIDGGSIWRSFITGLNTMWDFCKRLKVSFGLDGIVVTVARKFKRLGALLAEMYNTYLSTVV-------ENLVLAGVSFKYYATSVPKIV--LGGCFHSVKSVFASV------
NIQAIKNILCPDPLLDLDYGAIWYNCMPGCSDPSVL---GSVQLLIGNGVKVVCDGCKGFANQLSKGYNKLCNAAR-------NDIEIGGIPFSTFKTPTN-TFIEMTDAIYSVIE-----------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

-----5---5326722------------744437---------265332734632-53227237223742663463-------5483456533066-43331262224446448--------50000

000--0141722331295351992335126331241---0010423336532366475356002025953752542-------216179731624726235035--1000100200-----------

-----40006414721------------243324---------525341722634042347337634653663332-------228167452622613232026--34516238-------------

                                                                                                                               

+FLDPA+PDCPELLLQIDGGAIW+TFIK+VNGAYDFVKSLKVS+V+KGGIVFVAKRFKR+AK+LLDLYN+FLKTVLTLAVFVGD+VKIAGIKFKYYAFEGPKLVCF+GG+YYEVER++++D+VLPAK



1150 1160 1170 1180 1190 1200 1210 1220 1230 1240 1250 1260

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

S---IQDLVLPSTVSK---KELTFVDGHAIDT----ELTSEEVTVLEGIVEQLDTDTNKIAGDSIKGDLVTVNNCVFVRFGDG--NL-SPATTD----------C----QATKG------------V
V----YDLTMPSQVQK-AKQKPIYLKGSGSDF----SLADSVVEVVTTSLTPC----GYSEPPK-VADKICIVDNVYMAKAG---DKYYPVVVD---------------GHVG-------------L
E----TGLLM-PLKAP---KEIIFLEGETLPT----EVLTEEVVLKTGDLQPLEQPTSEAVEAPLVGTPVCINGLMLLEIKDT--EKYCALAPN----------M----MVTNN------------T
T----LGAMLTPRQQR---MEVEVLDGKYDAP---VAITVPELEELNGTLEEVFG---FDDLTLVRGSLVALASKVFVRTDDG--LLFRYVKSG----------G----V-FLK------------A
A----QE------------QQIYFFEGVAESV----IVEDDVIENVKSSLSSY----EYCQPPK-SVEKICIIDNMYMGKCG---DKFFPIVMN----------D----KNIC-------------L
R----RDLVVPSVTQRAKNQQPVYLTGNCAPV----NVDDDVVEVVTNPVTSC----GYQKPPQ-KCDKICIVDNVYMAKCG---EKFFPVVVN----------E----DYIG-------------L
M----IQ------------SELLALHGDVIPV----TLESEVVEVVKQPLKPL----GYRKPPM-KAARLCVVDNLYMAQNG---DCLYPVIFD----------G----QRIG-------------L
TLQGQMNLVLPGDYNK---KTLGILDPVPNADTIDVNANSTVVDVVHGQLE----PTNEHGPSMIVGNYVLVSDKLFVRTEDE---EFYPLCTN----------G----KVVST------------L
SLQDQFDLVIPGDLSK---KQIGILEPTPNSTTVDKKINTNVVEVVVGQLE----PTKEHSPELVVGDYVIISNKIFVRSVEDSETVFYPLCTD----------G----KIVPT------------L
R----LGLLLTPKQQK---MEVEVLDGDFDAP---VTLTDLELEECTGVLEEVFG---ASDVKLVKGTLVSLASKLFVRTEDG--FLYRYVKSG----------G----V-LGK------------A
VVGAHLEATIPGEVVK---KQLSMLTATNYSTTVDVRPKTRNVELVYGQLE----TTNMHSPDVVVGDYVIVSDKVFVRSEEDGRLAFYPMCTN----------G----KAVPC------------M
SVQQDLDVILPGEFSK---KQLGLLQPTDNSTTVSVTVSSNMVETVVGQLE----QTNMHSPDVIVGDYVIISEKLFVRSKEEDGFAFYPACTN----------G----HAVPT------------L
C----SE------------ATC--LVGEIEPA----VFEDDVVDVVKAPLTYQ----GCCKPPT-SFEKICIVDKLYMAKCG---DQFYPVVVD----------N----DTVG-------------V
V----YDLTMPSQVQK-AKQKPIYLKGSGSDF----SLADSVVEVVTTSLTPC----GYSEPPK-VAAKICIVDNVYMAKAG---DKYYPVVVD---------------DHVG-------------L
C----SE------------ATC--LVGESEPA----VFEDDVVGVVKTPLTYQ----GCCKPPT-SFEKICIVDKLYMAKCG---DQFYPVVVD----------N----DTVG-------------V
Q----LQLLM-PLKAP---KEVTFLEGDSHDT----VLTSEEVVLKNGELEALETPVDSFTNGAIVGTPVCVNGLMLLEIKDK--EQYCALSPG----------L----LATNN------------V
-------ELFPHNDRI---KSFSTFESAYMPIADPTHFDIE-----EVELLDA-----EFVEPGCGGILAVIDEHVFYKKDG----VYYPSNGT---------------NILPV------------A
-------FNVAVEAGL---NTVKTFSGGENPI-TFSRVEVA-----SVELEHA-----EYVKPEANGHVSVINGHTFYTCGD----YYYPCDQN---------------NCFSQ------------C
-------LQIPTEDGV---ADFNTFNHCVFPV-NPTRIETD-----SLELEEV-----DFVEPGVDGKLVILDDYSFYSDGT----NYYPSDGK---------------GVVAS------------C
-------LDVPCEEGA---AEFNVFEGGVHLL-KPTAVELA----SDMELLET-----DYVEPCAGGVLRICDDYAWYMDGD----RFYPYGDN---------------GVIPL------------C
-------SDVSKEALV---TDFMVFKSPDTHV-KPIRIETE-----SCELHEV-----DFVTPRDGGVVKIIDGYAFYESNG----NYYPSSVD---------------GVKNV------------T
-------LNLSVQDVV---VEFNVFDGATVEV-TPKRVEKE-----EVSLEEV-----EFIPPVSNGSIAVVDGYSFYSCGD----LYYPSNEN---------------AVVPL------------C
-------VGLQTEEGV---DGFYAFDHCQLPV-TPRLLQVE-----DVNLEEA-----DFKPPVGGGCVAVINGYSFYVEGD----SYYPTDCS---------------AIHSL------------R
---------------Y---GEALSFKTASVPVTNSGIITTDDW-SDPILLEPA-----DYVEPKDNGDVIVIAGYTFYKDED---DHFYPYGSG---------------MVVQK------------M
---------------D---EPVRCFTGATVPVNVSDF-EDDVR-GDVV-LEEC-----EYQPPRDEGIVVNLGGYTFYTTDN---EKFYPFGDC---------------KVVPK------------L
-------CTIAAEDIL---VEMTVFDSFEIPI-QPSRVEVQ-----QVEFEEA-----EFVQPQAGGVLAVVNKHVFYNKGD----YYYPANET---------------HAVPV------------C
-------LGKPILDGL---SRCNVFARGSNAV-VVDSVDHE-----LLDLEEC-----DFVEPASHGVLVVSDDYGFYSCET----GIYPYASD----------G----KVLPL------------R
-------FNRPTEAGA---VDALVFEGGDIET-VCSRVQFD-----TVALEPV-----QEVPVPSDGYVAVVDGYTFFTDGT----HYFPTGLS---------------RCYTT------------C
---------------------------------------------------------------------ETKSQYLWYKLAV----AAEPDKVERGNEGSYSGNGMDYNTVFRVALRKLKLSNAKAC
---------------G---GKTRCFSGASIPVSVEKIVEDDVW-STTI-LEET-----EYQPPKNGGVVVVIDGYTFYTCNH---EQFYPFGDS---------------KVVQK------------L
-------MTFPCVSCV---TFFYEFLDTCFGVSKPNAIDVE-----HLELKET-----VFVEPKDGGQFFVSGDYLWYVVDD----IYYPASCN---------------GVLPV------------A
-------VPVPCDSRI---TSFHEFVDAVYKVGKPTTIDVE-----HLELKET-----SFVEPKEGGQFVVSDDYFWYIMDD----ICYPASED---------------GVLPV------------A
-------FQIPVQAGI---EKFKVFLNCVHPV-VPRVIETS-----FVELEET-----TFKPPALNGGIAIVDGFAFYYDGT----LYYPTDGN---------------SVVPI------------C
---------------Q---GKALSFRDADVPVVDNGTISTADW-SEPILLEPA-----EYVKPKNNGNVIVIAGYTFYKDED---EHFYPYGFG---------------KIVQR------------M

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

2----24------------4560172711141----242414934526294------0212222-36429595448783224---021347335----------0----1062-------------6

---------------0---0010020000001-00001100-----0101002-----000010003011635374991241----255*3323---------------37433------------3

---------------0---2440082131133----21444-----0609300-----332362027327754435762234----29444215---------------11650------------3

                                                                                                                               

++Q+QLDLTLP+EDGKAAKKEF+VF+GA++PVTVPVRVEDEVVEVVTGELEE+++PTGEFVPPKV+GD+VVIDDY+FYRKGDG++DKYYPV+VNRGNEGSYSGNGMDYNKVVPVALRKLKLSNAKAL



1280 1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

FKLKGGNP-----DKVKTVTFGE--------------NE-VKEITPY-ITVNVKYTVHDLLDKILN-V-RLP---SFTVEKGLTLQELTAVVEDAVVTQLEAMRAILLEA-GVDIDIDDLIDSPYYM
LDQAWRVP-----CAGRRVTFKE--------------QPTVNEIASTPKTIKVFYELDKDFNTILN-T-ACG---VFEVDDTVDMEEFYAVVIDAIEEKLSPCKELEGVGAKVSAFLQKLEDNSLFL
FTLKGGAP-----T--K-VTFGD--------------DT-VIEVQGY-KSVNITFELDERIDKVLN-E-KCS---AYTVELGTEVNEFACVVADAVIKTLQPVSELLTPL-GI--DLDEWSMATYYL
FRLRGGGK-----P---KVSFGE--------------EE-VRTVPRV-LTVNFTYDVCEGLDGVLN-K-LMA---PFEVEEGTKLEDLALVVQEAVAEKLRELFEDCPAD-VRPIDIDAFADDECYI
LDQAWRFP-----CAGRKVNFNE--------------KPVVMEIPSL-MTVKVMFDLDSTFDDILG-K-VCS---EFEVEKGVTVDDFVAVVCDAIENALNSCKEHPVVGYQVRAFLNKLNENVVYL
LDQAWRFP-----CAGKKISFVE--------------EPSVKEIVTK-KTVKVCFELDANFNTILD-T-ACS---VFEVDNTVDMEEFAAVVADAIEEKLTPCKELDGVGIKVSAFLQKLEDNNLHF
LDQAWRFP-----CAGKSVSFAA--------------ADDVKIIA-AKKKVTVEYDLDVEFNTILN-T-ACN---SFEVDGSVDADELAAVIVDTIQDKLESCKTLEGVGAKVCAFLSRLDEEPIYL
FRLKGGMP-----S--KKVTFGD--------------VN-TVEVTAY-RSVSITYDIHPVLDALLSSS-KLA---TFTVEKDLLVEDFVDVIKDEVLTLLTPLLRGYDID-GF--DVEDFIDVPCYV
FRLKGGAP-----P--KGVKFGG--------------EQ-TKEITAV-RSVSVDYDVHPVLDALLAGS-ELA---TFTVEKDLPVKDFVDVVKDEVIELLSKLLRGYNVD-GF--DLEDFADTPCYV
FRLRGGGV-----S---KVTFGD--------------EE-VHTIPNT-VTVNFSYDVCEGLDAILD-K-VMA---PFQVEEGTKLEDLACVVQKAVYERLSDLFSDCPAE-LRPINLEDFLTSECFV
FTLKGGAP-----I--KKVSFGN--------------DE-IHEIDAV-RTVTVEYNIHPVLDTLLSNT-ELK---TFVVDKDLTVSEFALVVQEAVADLLAKLLRGIALD-DF--DLEDFIDTKVYV
FRLKGGAP-----V--KKVAFGG--------------DQ-VHEVAAV-RSVTVEYNIHAVLDTLLASS-SLR---TFVVDKSLSIEEFADVVKEQVSDLLVKLLRGMPIP-DF--DLDDFIDAPCYC
LDQCWRFP-----CAGKKVEFND--------------KPKVRKIPST-RKIKITFALDATFDSVLS-K-ACS---EFEVDKDVTLDELLDVVLDAVESTLSPCKEHDVIGTKVCALLDRLAGDYVYL
LDQAWRVP-----CAGRRVTFKE--------------QPTVKEIISMPKIIKVFYELDNDFNTILN-T-ACG---VFEVDDTVDMEEFYAVVIDAIEEKLSPCKELEGVGAKVSAFLQKLEDNPLFL
LDQCWRFP-----CAGKKVVFND--------------KPKVKEVPST-RKIKIIFALDATFDSVLS-K-ACS---EFEVDKDVTLDELLDVVLDAVESTLSPCKEHDVIGTKVCALLDRLAEDYVYL
FRLKGGAP-----I--KGVTFGE--------------DT-VWEVQGY-KNVRITFELDERVDKVLN-E-KCS---VYTVESGTEVTEFACVVAEAVVKTLQPVSDLLTNM-GI--DLDEWSVATFYL
FTKAAG----------GKVSFSD--------------DVEVKDIEPV-YRVKLCFEFEDEKLVDVCEK-AIGKKIKHEG-DW---DSFCKTIQSALSVVS-----------------CYVNLPTYYI
FKKVGG----------SAVTFSE--------------KVAVKQIDPV-YKVKLVFEFEDDTISSVCKQ-AIGKYISFEGNDW---SSFEETIHNAMNVVG-----------------EFVDLPDYFI
FKKKGG----------GVVTISD--------------EVQVRTIDPV-YKVRLEYEFEDETLVKVCEK-AIGTKLKVTG-DW---SNLLETLEKAMDVVR-----------------QHLDVPDYFV
YKLGGG----------DRVTFGE---------------DEIKEIPAR-NNVKLIFEFENDVIAEACKQ-AIGKRISFEG-DW---SDLCEMIDIAMKALS-----------------DHIEVPEYYI
YRKKGG----------GVVTFSE--------------TNSVKEVDPV-HKVYLTYEFEDEVVVEVLKQ-TVGYKMTFEGQEW---ADFEATLRGVLSVVS-----------------TKLPIPEYFV
FKRSGG----------GKLQFSD--------------VVEVKEIDPV-YKVKLDYEFEDENIAAVCKK-AIGSKIKYNGSDW---EGFCEQIHSVMTVVG-----------------EHMELPKYYI
FRKLGG----------AGVAFSE--------------DVAVKTIDPV-YKVRLDFEFEDDSVVALCKK-TIGKSIKFNGTEW---DKFVAILETALGVLA-----------------KHVTLPPYFI
YNKMGG--------GDKSVSFSD--------------NVNVREIEPV-TRVRLEFEFDNEVVTQVLEK-VIGTKYKFIGTTW---EEFEDSISEKLDKIFDTL------------AEQGVELEGYFI
YNKAGG--------G-KNVTFSD--------------DVEVREVDPV-FKVKVTFEFDDDTITGVLNT-VIGNTMTFEGDSW---ETLENLLTTQVDAVFKQL------------AQAGLTLPDYYI
YKRGSG-------TNGTVVKFSE--------------AVQVKEIEPV-HRVKLEYEFEDETIVEICKK-VIGKRYKFTGTEW---EELCSYIHSVMKTVS-----------------DHIEVPEYFV
FRKKAG---------GKNVAFDD--------------NVTVTEIDPI-FKVKLSFEFEDEKLIELCKK-VIGSKVKC--SSW---SQLVEIIDTALTATK-----------------SYYNVPEYFI
FKRGG-----------GTVEFSE--------------VVEVKEIDPV-YKVRLEYEFEDENIAIVCKK-AIGKIITFEGTDW---SEFEQTLINAVSVVG-----------------EFVDLPDFYV
WVCKCGAQVELDGLDACVGHFSKVQCLCGAIMVARELKVPFELIAPG-YAMGP----VDIALSRACVVAAIGYMATAHTSAVVHVGARPLLIDDDNDVAF-----------------DYKPLP-YYA
YNKSGG--------DVKNVTFND--------------TVDVREVDPV-FQVKITYEFDDDTITNVLKT-VIGTSVTIEGNNW---ELLDDTLTEKVDAVFSQL------------QQAGIELPSYYI
FTKLAG----------GKISFSD--------------DVIVHDVEPT-HKVKLIFEFEDDVVTSLCKK-SFGKSIIYTG-DW---EGLHEVLTSAMNVIG-----------------QHIKLPQFYI
FSKSAG----------GKISFAE--------------EVTVHDVEPT-HKVKLVFEFDDDNVARLCKK-SLGKSIMYTG-DW---DGLCKMLTSAMNVIG-----------------QHVTLPQFYI
FKKKGG----------GDVKFSD--------------EVSVKTIDPV-YKVSLEFEFESETIMAVLNK-AVGNRIKVTG-GW---DDVVEYINVAIEVLK-----------------DHVEVPKYYI
YNKMGG--------GDKTVSFSE--------------EVDVQEIAPV-TRVKLEFEFDNEIVTGVLER-AIGTRYKFTGTTW---EEFEESISEELDAIFDTL------------ANQGVELEGYFI

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

85746443-----2--3092*34--------------24-7339203-4395719493127839*5-2-283---294*92571749853*92649243*2282312222-23--396373330677

934373----------3272856--------------0527449373-44836023247439527834-67*4253302-46---423124+12263463-----------------3443950997

755364----------0393+44--------------23-7869366-459572947332343273-2-288---1648133---648224914282242-----------------4262431699

                                                                                                                               

FRKKGGAPVELDGCAGKKVTFSEVQCLCGAIMVAREL+VEVKEIDPVPYKVKLEFEFDDE+DTILCKKAAIGKKI+FE+DDWVTVEEFA+VV+DAVEVVLSPLKEL+GVGAKV+ADLDHLELPPYYI



1400 1410 1420 1430 1440 1450 1460 1470 1480 1490 1500 1510 1520

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

FDNAGDSVIGPV--MYFSNQQPVDSDELTTASETEEVVEDAKHAAT----------------------K--------R------SSQDWLD--DS---CSEDDCEEEDAVTEAESAA------DSAP
FDEAGEEVLASK--LYCAFTAPEDDDFLEESGVEE-DDVEGEET---DLTVT--------S----------------A---------------GEP-------------------------------
FDESGEFKLASH--MYCSFYPPDEDEE-EGDCEEEEFEPSTQY----------------------------------------------------------EYGTEDDY------------------
YNMDYEKVLSTE--MYFSLEDVTPVEDEDECASEVQSSDDCEE---------------------------------------------------------------Q--------------------
FDEAGDEAMASR--MYCTFAIEDVEDVISSEAVEDTIDGVVEDTINDDEDVVTGDNDD--E---DVVTG--------DN-----DDEDVVTGDNDDEDVVTGDNDDEDVV-TGDNDDEDVVTGDNDD
FDEAGDCVLASK--LYCTFSAPIDEDFGES-EYEE-GDVDVDET---DSIVT--------S----------------T------S-QEVCAGSGIP-------------------------------
FDECGDEKVSSH--MFCTFCPPEDDDVVMFECEAEGCDLSEVET---PEAVEAEPASQ--S----------------D------SQYGNVDGNGVGDVKAVDAVETEAVV-NSES----------EQ
YNQDGDCAWSSN--MTFSINPVEDVEEVE-EFIED-------DYLS--------------D---ELPIA--------D------DEEAWAR--AVEEVMPLDDILVAEIELEEDPPLE--TALESVE
YNAEGDLAWSST--MTFSVNPVEEVEEECDDDYVED------EYLS--------------E---EMLVE--------E------DENSWAA--AVEAVIPMEDVQLDTLVAEID-VSE--PADDVAE
YSKDYEKILMPE--MYFSLEDAVPVDDEMVD--------DIED---------------------------------------------------------------T--------------------
FNLDGDEVWKST--MIFSVHPVDCDDEEIDDALEED------------------------D---SFNEE--------E------EPDSWAE--MVDAIFPLSDEAEGDVVVEEQSLVD--DAGVVSP
FNAEGDASWSST--MIFSLHPVECDE-ECSEVEASDLEEGESECISETSTE------Q--V---DVSHE--------T------SDDEWAA--AVDEAFPLDEAEDVTE--------------SVQE
FDEGGDEVIAPR--MYCSFSAPDDEDCVAADVVDADEN--------Q-----DDDAED--S---AVLVA--------DT-----QEEDGVAK---------GQVEA---------DSEICVAHTGSQ
FDEAGEEVLAPK--LYCAFTAPEDDDFLEESDVEE-DDVEGEET---DLTVT--------S----------------A---------------GQP-------------------------------
FDEGGDEVIAPR--MYCSFSAPDDEDCVAADVVDADEN--------Q-----DDDADD--S---VVLVA--------DA-----Q-EDGVAK---------EQVEV---------DSEICVAHTGGQ
FDDAGEENFSSR--MYCSFYPPDEEEEDDAECEEEEIDETCEH----------------------------------------------------------EYGTEDDY------------------
YDEEGGNDLSLP--VMISEWPLFESDKEEDVQQAQQ-------------------------------------------------------------------------------------------
YDEEGGHDLTNT--VMISQWPV--------FDPSALQLLVADLGVNCDFNGKSSIEECLTSV------SDTVLCVSLEKSCDCGTFNAIMEG----FALDFKPCTDSDVCDNCGG-F--CT------
YDEEGGTDLNLT--IMVSQWPLSSDSEDD----FKAVDDE-----------------------------------------------PNA--------------NTDETVDT---------------
YDEEGGNDLDLP--VMISQWPCNAEDAVASVCEAVDVCF----GD------------------------------------DCTMDMQFCET----TDISITTCNAVDT------------------
YDEEGGFDYTKP--VMVSQWPIQVSDSVDHETVD---------------------------------------------------------------------------------------------
YDEEGGNDLNKV--VMISQWSCDGESNEQKEEEQQIQ-----------------------------------------------------NG----S------------------------------
YDDHGGKNLSRT--VVVSQWPPADVDESCDDSDDDDDSDH-----------------------------------------------EADEE----SS-----AEHDDDPESA--------------
YDTCGGFDINNPDGVMISQYDLNTAADDKSDSDASVEDISLIS-------DNEDV--------------------------------------------------EQIEEDNTST-D--DA------
YDSCGGFDVHCPEGIMVSQYDLSVDSNIECVEDACNLE----------------------------------------------------------------------YVEEVSD-Y--C-------
YDEEGGNDFTKV--VMVSQYSIADEQPENVGQTDVLK-----------------------------------------------------EE----Q------------------------------
YDEEGGNDLNLD--VMISEWPLQVDEVSELVSTDETV------------------------------------------------------------------------------------------
YDEEGGTDLSKV--VMVSQWPLKSSPEPQNFDPSPLAAFVVSCGLECDFSGCGDPVSCFQTV------EGAALCISMERSCKCGTDQAVCEG----FYVPVKPCASTDTCDECGC-D--RI------
YAV------------LNRGYTVESDDVSFEGGVA---------QYECNISFAKKPFSKLHTKYQHVLLPGMFPCIEGTNGAKLLTDLGLQ---------NLKPGIIGAL-HEAGSYW--CS------
YDCAGGFDVGCNDGIMISQYDICVDAPLENVEEVSDVE----------------------------------------------------------------------VVDDPST-N--D-------
YDEEGGYDVSKP--VMISQWPISNDSNGCVVEAS---------------------------------------------------------------------------------------------
YDEEGGEDMSKP--VMISQWPIESD--GCEVNDVGE-------------------------------------------------------------------------------------------
YDEEGGTDPNLP--VMVSQWPLNDDTISQDLLDVEVVTDA-----------------------------------------------PID--------------SEGDEVDS---------------
YDTCGGFDIKNPDGIMISQYDINITADEKSEVSASSEEEEVES-------VEEDP--------------------------------------------------ENEIVE--AS-E--GA------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

972469136462--968752224339003000000-------1------------------------------------------------------------------------------------

*53033020001--28664+4600000000000200-------------------------------------------------------------------------------------------

984464326421--8677334632300030000300-------------------------------------------------------------------------------------------

                                                                                                                               

YDEEGGEDLSSPDG+MISQWPPEDDDEEES+EEEEDVD++VEETLSCD+TVT+DPASDL+SVYQ+VLVEG++LCIS+DNSC+CGSDEDWAEG+GV+EV+PL+D+EEDDVVDEA+SD+EICVA+DV++



1530 1540 1550 1560 1570 1580 1590 1600 1610 1620 1630 1640 1650

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

ALVVVIEEP-KSTVSSVS----------EEPKFPLPEQCSVET----------------------HIVVDDTNSKRLLWSDMVEATCGSATDGNE-------------GTVGE--------------
--------------C--------------------V--------ASEQEE---------------S----------------------------SEILEDTLDD---GPCVETSDSQ----------
------------------------------QGKPLEFGATSAA-------------------------LQPEEEQEEDWLDDDSQQTVGQQDGSE--------------------------------
-------------------------------------------------------------------TEQFDESDDDTWLGADDTEAEAD-------------------------------------
EDVVTGDNDDEDVVTGDNDDEDVVTGDNDDEDVVTGDNDDEDVVTGDNDD---------------EDVVTGDNDDEDVVTGDNDDEDVVTGDNNDEEIVTGDND---DQIVVT---------GDDVD
--------------C--------------------GTDC--NSIANGQEE---------------A----------------------------SEVFEIAEVE---DSILEELQVSIQA--HDEVD
SQALSANKE---LLC------AVFEEDVEATEPVIVTDCISSSVASEVEQ---------------V----------------------------EEVFDIATCD---DPILQELEQVVNV--E----
AEVVET------------------------AEAQEPSV----------------------------------------------ESIDSTP-----------ST---STVVGENDLSVKP--MSRVA
QA--ST------------------------EEVEVPSACVLEA----------------------------SQVANA---------------AEVESCEAEVSS---SIPLHE---------DANAA
-------------------------------------------------------------------VEQ-ASDSDDQWLGDEGAEDCDN-------------------------------------
SA---A------------------------AEKIVPMHDVSDD----------------------------SASNNEESLSADVEPKGVAPPVEEVIVETKVPT---TLILEESDNPVLA--DADSS
EA----------------------------QPVEVPVE--------------------------------------------------------------------------D---------IAQVV
EELAEPD-----AV-GSQ--TPIA----SAEETEVGEASDREGIA---EA---------------KATVCAD--AVDAC---PDQV---------EAFEIEKVE---DSIL------------DELQ
--------------C--------------------V--------ASEQEE---------------S----------------------------SEVLEDTLDD---GPSVETSDSQ----------
DELTEPD-----AV-GSQ--TPIA----SAEKTEVGEASDREGIA---EA---------------KATVCAD--DLDAC---PDQV---------EAFEIEEVE---DSIL------------DELQ
------------------------------QGLPLEFGASAET-------------------------VRVEEEEEEDWLDDTTEQSEIEPE-----------------------------------
---------------------------------------------------------------EA------------THIAEDVVD--------------------------------------QVE
TTVLSMTGTGFV---------------RSCDEPLMPFNVTFEGYGVYKNVCFVNDTVLPPPFDEEITPIEEDLVVEDVITADEVVDVE--TT--AQVEEVTVVS-AIEEDIIKPEEVIDVS--SDIE
---------------------------------------------------------FA-EDVAETQNVQQDVT------QDE----------VEAVCDLVVKATEEGPI-----EHEELS--EDQK
------------------------------------------GVA--------------------------------------------------------V-----HKALSRTVVVQTAS--DPQK
-----------------------------------------------------------------------------------------------------------------DTVDTTPR--SDED
-TDVS----------------------------------------------EVESE-PAPPEVEVPQKPQ------------------------------------------YQQEQKPAV--DQQA
---------------------------------------------------------STDEQLMGQDTAPDSAS------TDESHETE--PNGVSLDEDLSAKQEEALNALDNAIGSASAA--TEEE
EDV------------------------------------------------------S-------------S-VEGETVSVVDVEDFV---EQVSLVEENNV----LTPAVNPDEQLSSVEKKDEVS
-P-------------------------------------------------------------------------------------------------------------------------SDDD
-TV------------------------------------------------------EATSKSQVVQPLK------------------------------------------QQEPVKPQK--SQIE
----------------------------------------------------------------------------------------------------------EEQAVEQVEPVVEDV--SDII
STITSMVGTGFV---------------DLCDNPVVPFDCVECGFGGYNGVCFVNVDVAIPPPEDLPPPPEPE-----------------------------------------PEPP---V--DAMQ
VT-----------------------------SGTTTYHCLGNP-NGFNARDQLRTAISKCPDGSEILFPKVNI-----RI-----------------RDLVL------------------------V
-TV------------------------------------------------------S-------------EVVEEHVVVSEDVEG---------------------------------VVDEIVSD
----------------------------------------------------------------------TDFHQLECIVDDSVRE--------------------------------------EVD
---------------------------------------------------------------PTVDPAQPDLTEEDIVLDNEVVDFV-----------------------------TEQT--SEVE
---------------------------------------------------------SAPEKVADVANSE--------------------------------PGDDGLPV----APETNVE--SEVE
EGT------------------------------------------------------S-------------SQEEVETVEVADITS--------------------------TE----EDVDIVEVS

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

-----------------------------------0-------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------0--0002

------------------------------------------------------------------------------------------------------------------------------0

                                                                                                                               

ETVVS+DGTGFVAVCGSQDDTP+A++D+SAEE+EVPF+C+SEG+A+E+EECFVN++VSAPP+VEEV++VQPDE+EEDT+LDDDVEE++++PDGV+EVFEI+VVD+EEDPILEESEPVVE+VD++EV+
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Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

--------------VDT----------CAV---------------------AV-NRDNT--------------------P----------------STQSI------VTVSPQREVHHY--------
--------VEEDVEMSDFADLESVIQDYENVCFEFY---TTEPEFVKVLDLYVPKATRNNCWLRSVLAVMQKLPCQFKDKNLQDLWVLYKQQYSQLFVDTLVNKIPANIVVPQGGYVADFAYW-FLT
-------------------------------------------------------DNQT--------------------T----------------TIQTI------VEVQPQLEME----------
------------------------------------------------------------------------------------------------VSFPV------VEGIPEA-------------
D-------IESIYDFDTYKALLVFNDVYNDALFVSYGSSVETETYFKVNGLWSPTITHTNCWLRSVLLVMQKLPFKFKDLAIENMWLSYKVGYNQSFVDYLLTTIPKAIVLPQGGFVADFAYW-FLN
VV----SADSDSVLVHDYIDGVNYDTFYCDTVFDFYVA-HKEPDFVKVLGVYVPKATRNNCWLRSVLAVFQKLPCTFKDKNLQSLWLSYKQQFDQLFVDTIMQKIPANIVVPQGGYVADFAYW-LLT
--------------YQLHGNVCDYVAAYEEAVSDFWT--VQQDEFIHVCGVFVPKTTRTNCWLRSVLAVMQKIPCVFKDKKLQNLWCVYKNQYSSDFVDALLKKIPDNIIVPEGGYVADFAYW-FLT
E-------------TDD----------VLE-------------------------------------------------------------------LETA------VVGGPVSDVTA---------
K-------------AND----------CAE---------------------GMPALDST--------------------E----------------TVSKL------SVDTPVGDVTQDDATSSNAT
------------------------------------------------------------------------------------------------TIQ----------------------------
Q-------------QSD----------CVK---------------------HVVL----------------------------------------------------------GTTNT-----S---
I--------------AD----------TLQ---------------------ETPV------------------------------------------------------------------------
T-------ELNAPADKTYEDVLAFDAVCSEALSAFYAV-PSDETHFKVCGFYSPAIERTNCWLRSTLIVMQSLPLEFKDLEMQKLWLSYKAGYDQCFVDKLVKSVPKSIILPQGGYVADFAYF-FLS
--------VEEDVEMSDFVDLESVIQDYENVCFEFY---TTEPEFVKVLGLYVPKATRNNCWLRSVLAVMQKLPCQFKDKNLQDLWVLYKQQYSQLFVDTLVNKIPANIVLPQGGYVADFAYW-FLT
T-------ELNAPADRTYEDVLAFDAIYSKALSAVYAV-PSDETHFKVCGFYSPAIERTNCWLRSTLIVMQSLPLEFKDLEMQKLWLSYKAGYDQCFVDKLVKSVPRSIILPQGGYVADFAYY-FLS
---------------------------------------------------------------------------------------------------------------P---------------
EVNSIF----DIETV---DVK------HEMSP-------F-EMPFEELNGLKILKQLDNNCWVNSVMLQIQLTGILDGDYA----MQFFKMGRVAKMIERCYTAEQCI-RGAMGDVGLCMY----RL
AVNHALSFMKP--TE---TKF------VD--P-------F-KFDYYDHEGIRVLRQNNNNCWVASTLVQLQLSCLLDDDDT----MALFKAGSVSPLVRKCYDAVGAI-VGSLGDASHCLE----VL
EVQQALAFIE---DK---PVV------VKPDV-------F-AFSYASYGGLKVLNQSSNNCWVSSALVQLQLTGLLD-SDE----MQLFNAGRVSPMVKRCYESQRAI-FGSLGDVSACLE----SL
EVEEALAYMKPEV-V---KPV------VEKSM-------F-DYPSTVFNGIRVLKQVANNCWLTCATYQLQLADCYE-ADD----YSLFKVGSVKHFVKRCYESVGAV-KGSLGDTTQLLE----RL
EVREALSFIKEV-EP---QP---------LNP-------F-AFEFTDYCGLKVLKQVNNNCWVASACLHMQLLDLL-DTPA----MDLYKCGRVGPLVQSCYESVKQL-VGSMGDVTECLE----HM
EVEAALSYM-TPTAP---KPT------EN--P-------F-AFEYYDLNGIKVLRQCDNNCWVASALVQLQLLNVN-EDYT-----YFFKSGRLSPLVKRCYERTGNI-RGSAGDTSHCLE----VM
EVNDALSFMTESSPK---PCE------PTSDT-------F-AYPFKDYNGVKVLDQQSNNCWVNSTLLQLQLLGVIGDDSA----MALFKVGRVGPMVKRCYEAVGAI-KGSLGDVSQCME----VL
AKNDPWAAAVD---E---QEA------EQPKP-----SLT-PFKTTNLNGKIILKQQDNNCWINACCYQLQAFDFFN-HDL----WDGFKKDDVMPFVDFCYAALTLK-QGDSGDAEYLLE----TM
VDEDGC----------------------VQTV-----SVF-AFDNSTINGKVVLKQSQNNCWINAAGYQLQCLNVLS-SEE----FRQYCVGDVESLVRLMYDMTNRK-VGDLGEAEYVLE----LC
EVNEALSFMLEPVQQ---KPK------VN--P-------F-NFEFYDYKGIRVLKQKDNNCWVSSTLVQLQLLDCY-SDPA----FDLFKAGSVAPIVQKCYELTRNI-VGSAGDVSFALE----QL
EVNKAFAI-----DD---SPK------RAISP-------F-GFDTNEINGRRVLYQSNNNCWVNAACYQLQVLGF--DSPA----MELYRVGGTHNLVKQCYEATGAF-LGSLGDVAHCLE----VL
EVAEALSFIVD--EP---SAF------VD--P-------F-KFEYYDHAGVRVLKQEVNNCWVASTLVQLQLYGF--DSDA----MSLFKAGSVSPMVRRCYEAVGAI-RGSLGDVSQCLE----KL
CASKKLSFVLADYDADDFNAH------VAKVH-----TKFPVTAIDDRGGYKHLRLRDNNCWANAVFVGLQLCDYYTKDDM---VWQCALRGANSRFLEKLYNANKTF-YGSTADAAQALE----RL
VDDEPI----------------------TDVM-----SPF-AFPNSMINGKVVLKQHQNNCWLNAAGYQLQCLKALE-DES----FKQYCAGDVAPFVQLMYAVTNRN-IGDLGEAEYVLE----QL
IIEQPF----EEV-E---HVL------SIKQP-------F-SFSFRDELGVRVLDQSDNNCWISTTLVQLQLTKLLDDSIE----MQLFKVGKVDSIVQKCYELSHLI-SGSLGDSGKLLS----EL
QVNKAF----GPVVK---SAP------VPEHP-------F-AFPFRDELGVRVLNQAENNCWINTTLIQLQLTKLLEESVE----MELFRVGRTGPIVQKCYELSNSV-RGSLGDSGELLN----KL
EVAATLSFIK---DT---PST------VTKDP-------F-AFDFVSYGGLKVLRQSHNNCWVTSTLVQLQLLGIVD-DPA----MELFSAGRVGPMVRKCYESQKAI-LGSLGDVSACLE----SL
AKDDPWAAAVD---V---QEA------EQFNP-----SLP-PFKTTNLNGKIILKQGDNNCWINACCYQLQAFDFFN-NEA----WEKFKKGDVMDFVNLCYAATTLA-RGHSGDAEYLLE----LM

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

-------------------------------------------------------------------------------------------------00------------2-0-------------

323226--------0---000------00002-------5-17241332*344*4711****77775639*74350--213----1226335362189528*433332-2*25+9641794----18

0-------------0------------000---------------------00000012--------------------0----------------12101------0-011030000010----00

                                                                                                                               

EVNEALSF++E+VDVDDYK+VL+FDA+VEK+PF+FYASLF+AFEF+DVNGL+VLKQ+DNNCWVNSTLVQLQLLPLLFKDDALQ+L++LFKAGRV+PFV+KCYEAVPAIIVG+LGDV+ACLEYWSFLL
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Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

VVTEEK---WDEHVCGS-CK---PCEIP------LSVKAKRVNQNSVNCGEKAVVTVN---STTVF----------------NTPVPREVEAK---------------------TANEQPKVD---S
LCDWQCVAYWKCIKCDLALK---LKGLD-----AMFFYGDVVSHVC-KCGESMVLIDVDVPFTAHFALKDKL--------FCAFITKRSVYKAA------CVVDVNDSHSMAVVDG---KQID---D
-----------------------------------------------------------------------------------------L----------------------------TPV------
-------------------------------------------------------------------------------------------------------------------------------
QFDINAYANWCCLKCGFSFD---LNGLD-----ALFFYGDIVSHVC-KCGHNMTLIAADLPCTLHFSLFDDN--------FCAFCTPKKIFIAA------CAVDVNVCHSVAVIGD---EQID---G
LCDWNAASHWRCLKCDLALN---LQGLD-----AIFFYGDIVSHVC-KCGESMVLLKVDVPFTAHFAVKDKQ--------FCSFTTQRRIFKAA------CVIDKNDRHSMAVIDG---KQID---D
QCKWDANSYWRCLKCGIDSE---YKGLD-----AMFFYGDVISQPCKKCGQSMVALKLDAPCTLHFSLIDTT--------FSAFFSLKRVYLAA------CVVDVHNRHSLAVIDYNGLKQVD---G
IVTNDIVSVEQAQQCGVSSL---PIQD--------EASENQVHQVSDLQG-----------N---E----------------LLCSETKVEI-------------------------VQPR-----Q
VISEDVH--TATHSKGLVAV---PEVVP------EKALGTSVERMRSTSE-----------WTVVE----------------TSLKQETAVI-------------------------VKND-----S
-------------------------------------------------------------------------------------------------------------------------------
EVCVDVE------HCVVDQI---SEEVP------KGAAPPVMEEEKPSQE-----------V---S----------------GSPEP-SLKE-------------------------DKPH-----K
-VPDTVE--VPPQVVKLPSA---PQTI-----------QPEVK----------------------E----------------VAPVYEADTE-------------------------QTQN-----V
QCSFKAYANWRCLECDMELK---LQGLD-----AMFFYGDVVSHMC-KCGNSMTLLSADIPYTLHFGVRDDK--------FCAFYTPRKVFRAA------CAVDVNDCHSMAVVEG---KQID---G
LCDWQCVAYWKCIKCDLALK---LKGLD-----AMFFYGDVVSHIC-KCGESMVLIDVDVPFTAHFALKDKL--------FCAFITKRIVYKAA------CVVDVNDSHSMAVVDG---KQID---D
QCSFKAHANWRCLKCDMASK---LQGLD-----AMFFYGDVVSHMC-KCGSGMTLLSADIPYTLHFGVRDDK--------FCAFYTPRKVFRAA------CAVDVNDCHSMAVVDG---KLID---G
----------------------------------------------------------------------------------------------------------------------E-P------
LKDLHTGFMVMDYKCSCTSG---RLEESGAVLFCTPTKKAFPYGTCLNCNAPRMCTIRQLQGTIIFVQQKPEPV--NPVSFVVKPVCSSIFRGA---VSCGHYQTNIYSQNLCVDGFGVNKIQPWTN
LKDLHTMFITCDATCGCGSS---NYELTGSVFRFMPTRDSFSYGACGVCGKTLKLKIRTMTGTGFFCQ-DPKPF--NTARAIVKPVCASIYQGS---TTSGHYKTNVFGKRFCVDGSGVSSIS---N
LKDRDGMSITCTIDCGCGPG---VRVYENAIFRFTPLKTAFPMGRCLICSKTLMHTITQMKGTGIFCR-DATAL--DVDTLVVKPLCAAVYVGA---QDGGHYLTNMYDANMAVDGHGRHPIK---F
CKDVKTLKVTCNVACDCGTS---VKVLEGCVFHFMPVADAFPYGVCSNCKQVAMHTIMGINGTGFFCQ-EPAHF--DVKKALCSIAATATYVGK---QNGGHYRTNDFVHGKAVDGSGITPLN---Y
LKDVKSCVVVCDAVCDCGTK---DLTIEGCVFRFMPCSEPLE-RWCAVCNSMAACTIKGIKGTAIFCQ-KPGPA--N--DLYVEPYCAASFIGS---VTSGHYRTNVYHTGKAVDGFGVHDID---N
LRDLHTMQLRFSVKCKCGTF---TEEMSGCVFRFMPTAKAFPYGGCASCGKTKMYTITTMKGTGVFCQ-EPNPL--NISDLLVEPLCASVFK-------SGHYKTNIYKYNVCVDGNGRGQIK---W
LRDVKTLTVHCDTVCDCGSG---AKTFVGCAFRFEPTTEPFPYGCCQNCKQVLLHTITSISGTGVFCR-EPTPF--DISVMPIRPLCAANYVGA---VDGGHYMTNIYTNNVAVDGHGVHVIA---N
LNDYSTAKVTLSAKCGCGVK---EIVLERTVFKLTPLRNEFKYGVCGDCKQINMCKFASVEGSGVFVH-DRIEKQTPVSQFIVTPTMHAVYTGT---TQSGHYMIEDCIHDYCVDGMGIKPRK---H
LGGLETAKVTLSAQCDCGIV---EDVIAGCAFRMCCTDATFDYGMCGTCRVIKKTTIVKVEGTGVFLH-EPKTY-----KPLVKPVCKAIFKGD---TDGGHYMVHDVEAKVLVDGFGLHPVK---N
LKDLHTMFITFDVVCGCNNGERRQSELSGCVFRFLPTSEPFAYGGCPSCDKPLMHTITSMQGTGVFCQ-DPKAV--DVTTLLVQPMCASAFIGNWFNNSLGHYKTNVYDKGFCVDGNGSWPIT---L
LKDAKTAKVTVEVTCDCSSN---FEELSGAFFRFLPLRSKFEYGSCFACHGTRYYRVCGIVGSAIFSQ-TLKPL--DFNDLICDVASASVFLGD----DCGHYLINDYDKRLCVDGMGVYKIR---H
LSDSHTMFMTFDVKCDCGAS---VAEMSGAVFRFMPTRDSFNYGACPTCRSVMVYKIKSMQGTGFFCQ-DPKPF--NTARSLVRPVSASVYSGR---TDGGHYKTNIYDARVCVDGFGVTSIT---T
LDGDACMTVKLALSCFCGDS---TVELRSSVLKFRPINGFFDYGYCNVCETTIQALILHVEGKGFFCYTATKD----SKMLFPGCVGEIVYTGP---DQGGHYYIKYGG--GYHDGTGSRRSA----
LSSAQTAKVKLSALCSCGTM---EELISGCVFRMRCTSATFDYGVCGVCKTVKKTTIVGIEGTGVFVH-DPANY-----KPLVKPVCKAIFKGS---TTGGHYMVHDVLAKVLVDGFGLHPVQ---N
LKEKYTCSITFEMSCDCGKK---FDDQVGCLFWIMPYTKLFQKGECCICHKMQTYKLVSMKGTGVFVQ-DPAPI--DIDAFPVKPICSSVYLGV---KGSGHYQTNLYSFNKAIDGFGVFDIK---N
LKDKFTCFMTFETLCGCGKR---RDEQAGCWFWIMPYTKPFPYGKCSICRKTQIYKLTSMKGTGVFVQ-DPAPV--DFDALPTMPICASAYLGS---RGSGHYQTNLYNVNKAIDGFGVSDIK---N
TKDLHTLKITCSVVCGCGTG---ERIYEGCAFRMTPTLEPFPYGACAQCAQVLMHTFKSIVGTGIFCR-DTTAL--SLDSLVVKPLCAAAFIGK----DSGHYVTNFYDAAMAIDGYGRHQIK---Y
LNDYSTAKIVLAAKCGCGEK---EIVLERAVFKLTPLKESFNYGVCGDCMQVNTCRFLSVEGSGVFVH-DILSKQTPEAMFVVKPVMHAVYTGT---TQNGHYMVDDIEHGYCVDGMGIKPLK---K

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

-----------------------------------------------------------------------------------------0-----------------------------00------

73412772837452*2*712---1144247585738623082141*33*235323473382*577*56-32211--100234536562559330---005***37435100354**3*33133---0

00101200010000201100---00000------001000101001-00010011000---12110----------------2000000100----------------------43--00020---0

                                                                                                                               

LKDL+T+KVTCC+KC+CGSKERRL+ELDGCVFRFMPTYG+FVYGVCGKCG++MMLTIVSIPGTGVFCQKDPKP+QTDVD+F+VKPVCA+VY+GAWFNTD+GHYDTNDYHSNACVDGFGVK+IDPWTN
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Covid-19
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HKU1
HKU14
HKU24
HKU4
HKU5
HKU9
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MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

TTVAKVTRT-KS---------------------------------------------------------------------------------------GHSQEFKPKGYTKLTDNVYIKCADIVEE
HRVTSITSD-KFDFIIG-----------------------------------------------------------------------HGM-----SFSMTTFEIAQLYGSCITPNVCFVKGDIIKV
-----------V---------------------------------------------------------------------------------------QTIEVNSFSGYLKLTDNVYIKNADIVEE
------SGH-VP---------------------------------------------------------------------------------------PENIDDDHVGFKQLTANVFIKCADIVQE
KFVTKFSGD-KFDFIVG-----------------------------------------------------------------------YGM-----SFSMSSFELPQLYGLCITPNVCFVKGDIINV
KLVTDINSD-KFDFIIG-----------------------------------------------------------------------HEM-----AFSMSSFEIAQLYGCCITPNVCFVKGDVIRI
TLVTDVSSN-KFDFIVG-----------------------------------------------------------------------HPI-----KFAMSTFEIAQLYGTCITPDVCFVKGDIIDV
DLKPRRSR---K----------------------------------------------------------------------------------------SKVDLSKYKHTVINNSVTLVLGDAIQI
SAKPQRVKK-PK----------------------------------------------------------------------------------------AENPLKNFKHIVLNNDVTLVFGDAIAV
--------D-VD---------------------------------------------------------------------------------------VATSMTTPCGYTKIAEHVYIKCADIVQE
DCQKQLAGN-DD----------------------------------------------------------------------------------------QIDPLKNYKHKVLSGNVTIVLADAIKL
TVKPKRLRK-KR----------------------------------------------------------------------------------------NVDPLSNFEHKVITECVTIVLGDAIQV
KVVTKFIGD-KFDFMVG-----------------------------------------------------------------------YGM-----TFSMSPFELAQLYGSCITPNVCFVKGDVIKV
HRITSITSD-KFDFIIG-----------------------------------------------------------------------HGM-----SFSMTTFEIAQLYGSCITPNVCFVKGDIIKV
KNVTKFTGD-KFDFMVG-----------------------------------------------------------------------HGM-----TFSMSPFETAQLYGSCITPNVCFVKGDVIKV
-----------T---------------------------------------------------------------------------------------PEEPVNQFTGYLKLTDNVAIKCVDIVKE
DALNTICIK-DADYNAKDEISV-TPI-------------------------------KNTVD---------------------------------TIPKEEFVVKEKLNAFLVHGNVVFYQGDVDTV
GHINTILLK-DCNYGISAIAEPKQEK-------------------------------VEQFV---------------------------------TPEDVGQVVKQKPKPFTIYRNIEFYQGDVSEL
NTINTLCYK-DVDWEVSNG-------------------------------------------------------------------------------------SCDVKPFLTYKNIEFYQGELSAL
KAPVTNCLVVNANYVAPT-----------------------------------------------------------------------------------PPVKVELNPFRVHGSVSFYRAEFSEL
TNLHTYAVK-NVDWTRSHTPA--------------------------------------------------------------------------------DNSPALVEPFLVYKNVQFFQGDFKDL
NTVNTVCFK-DVEYNK----------------------------------------------------------------------------------------VEEVQSFATYRNISFYQGDIKEV
TGLNTICVK-DVDWSRAIKYEPVRVE-------------------------------KPKKDV-----------------------------NPEPPVKPLNAKVDGLKPFVSYKGVEFYQGAFKDL
KFYTSTLFL-NANVMTAKSKTMVEPP------------------------------VPVEDK----------------------------------CVEDCQSPKDLILPFYKAGKVSFYQGDLDVL
LPFTSVCFV-NANYVRRAKATKSAAKNYPWAAAVDSQEILSVPTETR-----ND-------------VE------LVS-TTND---------VALSDVT-PTEQVPTIKPFFETGLIKFYRGDVKML
NTLNTICYK-DVNYVRPLPVVSDQPI-------------------------------VEE-----------------------------------------KTKQDELKPFATYRNVEFYKGEISDL
NTIDTIVVK-DA-----------------------------------------------------------------------------------------DIKPSTVAPFTEYCNVKFYQGDFKDL
GNVNVILLH-DVSYGLVETVPAVVND-------------------------------VV-TT---------------------------------TVESVTSAATPSVEPFATFGSVEFYQGDVKAL
----------DAR-----------------------------------------------------------------------------------SQVAVYNVDGLPEPLFVRQGVRFYKADFTVM
LPFTSVCFV-NAKYVKEISKCAPKASEDPWAKAVDVQEKQTSVVTSFSQQACEDKPITVEQGTVQTSIECVAEQSIVVATRNQEITEDKSITVDQGTVKPLITAKPAVEPFFVTGNIKFYRGDVKSL
SSVNTVCFV-DVDFHSVEIE------------------------------------------------------------------------------------AGEVKPFAVYKNVKFYLGDISHL
GSINTVCFV-DVDYDNTQKE-----------------------------------------------------------------------------------AVEEVRPFAVHENVSFYVGDISHL
DTLNTICVK-DVNWTAPLVPAV---------------------------------------DS---------------------------------------VVEPVVKPFYSYKNVDFYQGDFSDL
RCYTSTLFI-NANVMTRAEKPKQEFKV----E------------------KVEQQPIVEENKSS----------------------------IE-KEEIQSPKNDDLILPFYKAGKLSFYQGALDVL

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

------001-00----------------------------------------------------------------------------------------211332322434+732*68538*7934

000010111-881100000-----------------------------------------------------------------------------------0012262682233392*94+47418

001110000-01-----------------------------------------------------------------------------------------00022141223232392844+46214

                                                                                                                               

KTVTTICFKVDVDYIVGAKK++V+PK++PWA+AVD+QE+++++++++SQQ++ED+PIV+E+DS+QTS+ECVAEQS+V+AT+N+EITEDHGMTV++TSFSMSTFELAQLKPFCITGNVCFYQGDII+L



2040 2050 2060 2070 2080 2090 2100 2110 2120 2130 2140 2150

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

ARNTKPPILVNAANCKLKHGGGVAGAIRKAVGNSIQEDSDLYIKENGAIPVGGAALLPGYNLATN-ILHVVGPNITM--NEDSSLIVNAYSNLNSF--STVVTPLLSAGIFGMKPIDSLTALLSTCK
SKRVKAEVVVNPANGHMAHGGGVAKAIAVAAGQQFVKETTDMVKSKGVCATGDCYVSTGGKLCKT-VLNVVGPDARTQGKQSYALLERVYKHLNKY--DCVVTTLISAGIFSVPSDVSLTYLLGTAE
AKKVKPTVVVNAANVYLKHGGGVAGALNKATNNAMQVESDDYIATNGPLKVGGSCVLSGHNLAKH-CLHVVGPNVNK--GEDIQLLKSAYENFNQH--EVLLAPLLSAGIFGADPIHSLRVCVDTVR
ATSRSYKVLVNAANVNLHHGGGVAGVLNRASDNAMQAESTAYIREHGPLQPGNGVLLSGHGLAQDGILHVVGPDKRL--GQSLDTLGQVYQLYNAH--DDILTPLVSAGIFGFTVEESLVCLCRNVT
ARLVKADVIVNPANGHMLHGGGVAKAIAVAAGKKFSKETAAMVKSKGVCQVGDCYVSTGGKLCKT-ILNIVGPDARQDGRQSYVLLARAYKHLNNY--DCCLSTLISAGIFSVPADVSLTYLLGVVD
AQLVYADVVVNPANGHMAHGGGVAKAIANAAGQSFIKETANMVKSKGVCATGDCYVSSGGKLCKT-VLNVVGPDARAQGKQCYALLEKTYKHLNKY--DCSLTTLISAGIFSVPSDVSLTYLLGVVE
SKKVFADVVVNPANSHMAHGGGVAKAIARAAGDAFNKETSDMVKLRGPCPVGECYKSTGGKLCKL-VLNVVGPDARAQGKQSYALLERVYKAFNKY--ECCVTTLVSAGIFSVPSDVSLTYLLGATT
ASLLPKCILVNAANRHLKHGGGIAGVINKASGGDVQEESDEYISNNGPLHVGDSVLLKGHGLADA-ILHVVGPDARN--NEDAALLKRCYKAFNKH--TIVVTPLISAGIFSVDPKVSFEYLLANVT
ARATEDCILVNAANTHLKHGGGIAAAIDRASGGLVQAESDDYVNFYGPLNVGDSTLLKGHGLATG-ILHVVGPDARA--NQDIQLLKRCYKAFNKY--PLVVSPLISAGIFCVEPRVSLEYLLSVVH
ARNYSYAVLVNAANVNLHHGGGVAGALNRATNNAMQKESSEYIKANGSLQPGGHVLLSSHGLASHGILHVVGPDKRL--GQDLALLDAVYAAYTGF--DSVLTPLVSAGIFGFTVEESLCSLVKNVA
ARCFSSSVLVNAANSHLKHAGGIAHAIDSASKGAVQRESDDYIKNNGALQVGDTVLLKGHGLAKH-ILHVVGPDARQ--GQDVTLLSKCYKAMNAH--PLVVTPLVSAGIFGVDPKVSLQMLQQVAK
AKCYGESVLVNAANTHLKHGGGIAGAINAASKGAVQKESDEYILAKGPLQVGDSVLLQGHSLAKN-ILHVVGPDARA--KQDVSLLSKCYKAMNAY--PLVVTPLVSAGIFGVKPAVSFDYLIREAK
VRLVNAEVIVNPANGRMAHGAGVAGAIAEKAGSAFIKETSDMVKAQGVCQVGECYESAGGKLCKK-VLNIVGPDARGHGKQCYSLLERAYQHINKC--DNVVTTLISAGIFSVPTDVSLTYLLGVVT
SKLVKAEVVVNPANGHMAHGGGVAKAIAVAAGQQFVKETTDMVKSKGVCATGDCYVSTGGKLCKT-VLNVVGPDARTQGKQSYVLLERVYKHLNNY--DCVVTTLISAGIFSVPSDVSLTYLLGTAK
ARLVEAEVIVNPANGRMAHGAGVAGAIAKAAGKFFIKETADMVKNQGVCLVGECYESAGGKLCKK-VLNIVGPDARGQGRQCYSLLERAYQHINKC--DNVVTTLISAGIFSVPTDVSLTYLLGVVT
AQSANPMVIVNAANIHLKHGGGVAGALNKATNGAMQKESDDYIKLNGPLTVGGSCLLSGHNLAKK-CLHVVGPNLNA--GEDIQLLKAAYENFNSQ--DILLAPLLSAGIFGAKPLQSLQVCVQTVR
VNGVDFDFIVNAANENLAHGGGLAKALDVYTKGKLQRLSKEHIGLAGKVRVGTGVMVE--CDSLR-IFNVVGPRKGK--HE-RDLLVKAYNTINNE-QGTPLTPILSCGIFGVKLETSLEVLLDVC-
V-GLDFDFIVNAANENLKHAGGVAAAIDKLTGNELQSLSNKYVKTNGKVKVGSSAMIR--CKKYS-VLNVVGPRKGK--HA-PDLLEKCYRTILKE-QGVPLTPLISVGIFGIPLATSFNALLNTS-
L-SVNHDFVVNAANEQLSHGGGIAKALDDLTKGELQVLSNQYVSRNGSIKVGSGVLIK--CKEHS-ILNVVGPRKGK--HA-AELLTKAYTFVFKQ-KGVPLMPLLSVGIFKVPITESLAAFLACV-
V-NLDYDFVVNAANENLSHGGGVAKAIDDYTKGQLQLLSKAYVKSHGRVRTGNGAMIK--CDSFD-VLNVVGPKKGG--KSWQKLLRFAYETIYKQ-GGTPLTPLLSCGIFGVPLEESLKMLLDTC-
VGGVQHDFVVNAANERLQHGGGVAKAINDYTNNELQHLSSAHVKKHGKVSVGSGVMLQ--CSGVK-VLNVVGPRHGA--GE-VALLENAYNCIFDQ-DGVPLTPLIGVGIFKVPITTSLKALLDVV-
K-SVNHDFIVNAANEDLNHGGGIAGALNKYTKGVLQKVSNAHITANGKLKVGSGVMLE--CDGTN-IFNVVGPRKGK--HA-PELLIKAYDAIFSN-PGVPLTPLISVGIFKVPIEDSLSALFASA-
L-DLPFDFVVNAANEQLSHGGGVARAIDEHTGGELQSLSDRYVKAVGPLKVGTGAYIK--CKAFD-VFNVVGPRKGK--HA-KDLLVKSYDSVFSV-PGVPLMPLLSIGIFRVPIEDSLSALFACV-
INFLEPDVLVNAANGDLRHVGGVARAIDVFTGGKLTKRSKEYLKSSKAIAPGNAVLFENVLEHLS-VLNAVGPRNGD--SRVEGKLCNVYKAIAKC-DGKILTPLISVGIFKVKLEVSLQCLLKTV-
VGAIKPKVLVNAANPHLQHKGGVAKAIDDFTAGALSLESTNYLKHYKPIPSGNVVVFNDVFAGLN-IANAVGPRVSE--ERYEQKLASVYRKLAKV-EGPMLTPLISCGIFGVPLEQSLKALIKAF-
V-QLKHDFVVNAANENLSHGGGVAAAINNLTKGLLQTLSDHYVKKNGKIKVGQGVMLH--CGKEN-VLNVVGPRKGK--HS-PQLLEKAYKFVLKQ-KGTPLTPLLSVGIFKVPILESVTALKNVV-
A-GLSHDFVVNAANCNLAHGGGVAKAIDHHTGGKLQKLSTSFVKKNGKVATGECVMID--TGKLK-VLNAVGPRKGK--DA-ESLLNTVYTNIFAR-KGVPLMPLISCGIFGFDLKDSLRAFLAAC-
S-ALPCDFVVNAANENLQHAGGVAKAINDLTGGVLQRLSDDYTRANGKVKVGCGVMLE--CP-LR-VFNVVGPRKGK--HA-RSLLVKCYKSVLSN-PGVPLTPLVSVGIFGVPLSDSFIALTSVV-
L-KFKPACVVNAANSNLSHGGGIARAINQATNGELQKLSDRC---RNKPKVGSCTAVK--CRNFE-VLNAVGPRDTD--TNVDGLLRSAYDSVRKQGHGLVVTPLLSVGIFNVPIATSLAQFLDAFD
VENLKPKVLVNAANSHLQHKGGVAKAIDAYTNGALTRESVEYFKQYKPIPPGNIVVFNDVWKGLN-IANAVGPRVSE--ERCAQKLDSVYRKMTKI-EGPILTPLISCGVFGVPLEQSLRSLLAAF-
VNCVSFDFVVNAANENLLHGGGVARAIDILTEGQLQSLSKDYISSNGPLKVGAGVMLE--CEKFN-VFNVVGPRTGK--HE-HSLLVEAYNSILFE-NGIPLMPLLSCGIFGVRIENSLKALFSCD-
IDSVPFDFVVNAANENLAHGGGVARAIDDLTKGQLQSLSNAYIRNKGPLKVGTGVMLK--CNKFS-VYNVVGPRKGK--HE-HTLLVKAYNSILAE-EGTPLMPILSCGIFGVKLENSLKALFSCN-
V-KLPCDFVVNAANEKLSHGGGIAKAIDVYTKGMLQKCSNDYIKAHGPIKVGRGVMLE--ALGLK-VFNVVGPRKGK--HA-PELLVKAYKSVFAN-SGVALTPLISVGIFSVPLEESLSAFLACV-
INFLEPDVIVNAANGDLKHMGGVARAIDVFTGGKLTERSKDYLKKNKSIAPGNAVFFENVIEHLS-VLNAVGPRNGD--SRVEAKLCNVYKAIAKC-EGKILTPLISVGIFNVRLETSLQCLLKTV-

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

653211299**7**3593*++*9*48+3256331752985389325*5816*435353844*941-8*59***8463--485437+247*327944--335977*9*****763522*834863372

3-2723379*****34*3*4**9*4*+813*372*713*225100243635*357574--51024-95*8***9273--23-036*226*538223-1*3598*+988*9*473+24*72584362-

5-2622379**7**3492*5+*9*48+523744275248336952552836*475443--42343-8657***6342--23-036+248*536442--336967+9+8*+*463424*83477366-

                                                                                                                               

ARLVKPDVVVNAANEHL+HGGGVAKAID+ATGGALQKESDDYVK+NGPLKVGDGVMLKGHCLAKNGVLNVVGPRKGKQGHQDY+LLEKAYKAINKYGEGVPLTPLISAGIFGVPLEVSLTALL+VVT



2170 2180 2190 2200 2210 2220 2230 2240 2250 2260 2270 2280

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

KTV--YVVVNDKTIFDACCSHINNKDV-------------------KTPSKPV--YMM---------------------GEVEVFCSTKVAYCNQ-DKEFCPGTSTLFKPEQLDEIRLKLPEDFLIG
KQV--VLVSNNQEDFDLISKCQITA-----------------------------------------------------VEGTKKLAERL----------SF--------------------------
TNV--YLAVFDKNLYDKLVSSFLEMKSEKQVEQKIAEIPKEEVKPFITESKPS--VEQRKQDDKKIKACV--EEVTTTLEETKFLTENLLLYIDI-NGNLHPDSATLVSDI--DITFLKKDAPYIVG
ANT--FIVVYDKQLYSRACAVSRQDLEPAPLARKEACVVAVSN--DAQQESQENDWAAAVEFQEKNHNVE------EVVGGPYPSGDAPVPFAALVDAKTTTE-------APCEDASITTPSPNLKE
KQV--ILVSNNKEDFDIIQKCQITS-----------------------------------------------------VVGTKALAVRL----------TA--------------------------
KQV--ILVSNNKEDFDLISKCQLTA-----------------------------------------------------VEGTRKFAERL----------SF--------------------------
KKV--VLVSNNKEDFKLIEGCQTTA-----------------------------------------------------VDGTKQLAARL----------TQ--------------------------
TTT--YVVVNNEDIYNTLATPSK----------------------------PD--------------------------------------------GLVYSF------------------------
TKT--YVVVNSEKVYNDLAAPKP----------------------------PT--------------------------------------------GLTYSH------------------------
CTT--YVVVYDRQLYERALATSFDVPGPQ----------------SSVQHVPAIDWAEAVEVQESIVDQV------ET---PSLGAV------DTVDSNADSG-------LNETARSPENVVGSVPD
TRV--LVCVNSANIYEALTEVVV----------------------------PQ--------------------------------------------GLTFSF------------------------
TRV--LVVVNSQDVYKSLTIVDI----------------------------PQ--------------------------------------------SLTFSY------------------------
KNV--ILVSNNQDDFDVIEKCQVTS-----------------------------------------------------VAGTKALSLQL----------AK--------------------------
KQV--VLVSNNQEDFDLISKCQITA-----------------------------------------------------VEGTKKLAARL----------SF--------------------------
KNV--ILVSNNKDDFDVIEKCQVTS-----------------------------------------------------VAGTKALSLQL----------AK--------------------------
TQV--YIAVNDKALYEQVVMDYLDNLKPRVEAPKQEEPPNTE--DSKTEEKSV--VQKPVDVKPKIKACI--DEVTTTLEETKFLTNKLLLFADI-NGKLYHDSQNMLRGE--DMSFLEKDAPYMVG
NTKEVKVFVYTDTEVCKVKDFVSGL-VNVQKVAQPKI-------EQ------------------------------------K---------------------------------------P----
SGRTVRCFCYTDKECNEIKTLVASL-NEEQVAATVEE-------TVVAEEKPIADLETAVERPAEEKSVEAEKIATEEVKEPLV--A----------------------------------EK----
GDRVCKCFCYTDKERLAIQNFVTSF-QT----EQPVE-------PL-----P----------------------VIQEVKGVQLEKP----------------------------------VP----
NDVRTCCFVYTPDEEAKVVAYLDSL-KVQDE------------------------------------------------------------------------------------------------
GDRQCRCFCYSDSEVAAIVAYVNNM-SAVDDV-------------Q---------------------------------------------------------------------------------
GERVVKCFCYTSAEKSAIIKYIDSV-TN----------------------------------------------VVVDVKEPGP--A----------------------------------PP----
GDRVCKCFCYLDAERDAILQYVAGL-SVVNE-------------------------------------------------------------------------------------------E----
TDRDLNVFVYTDQERVTIENFFNGT-I----------------------------------------------------------------------------------------------------
KSISVSVFVYTEEEQRKVLQYFETP-V----------------------------------------------------------------------------------------------------
GDRHVKCFCYSVAEVSEIQKCLDND-VVEPKM---EV-------PQ-------IESETVI-------------SVSQNTEQQAF--S----------------------------------HV----
GDRHVKCFVYSDSERESVMKFLMTP-FEENAATKE----------------------------------------------VLE--T----------------------------------PV----
GERRVLCFCYSDTERKAILKLIEQR-SS------VDQ-------PTVPIVPPTADVEVATVVQCVS-ETEAATVVMDVVAEPQP--T----------------------------------EV----
GFTNFYCYVYTDAEAAALYQYFENL-NSLTFEAAVSS------------------------------------------------------------------------------------------
KQKPICVFVYTEAEERKVLDYFKTP-V----------------------------------------------------------------------------------------------------
INKPLQVFVYSSNEEQAVLKFLDGL-DLTPVIDDV-D------------------------------------------------------------------------------------------
IDKQLRVFVYSSKEEEAVKGFLGSL-SVAPVVREE-K-------IV------------------------------------A---------------------------------------P----
GDRHCKCFCYGDKEREAIIKYMDGL-VDAIFKEALVD-------TT-----P----------------------VQEDVQQVSQ-------------------------------------------
NDRGLNVFVYTDQERQTIENFFSCS-I----------------------------------------------------------------------------------------------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

568--698667334942732012----------------------------------------------------------------------------42--------------------------

334062999*523*22392367360-10---------------------------------------------------------------------------------------------------

354--38667643423272344200------------------------------------------------------------------------------------------------------

                                                                                                                               

KDV+V+VFVYTD+E+DAILK+QDTLLVV+PVAAKVEE+P++E+KPQ+TEEKP++DVETAVEVQEKIKA+EA++EVTETVEGTK+LAARL+L+ADIVDGLTFS+S+TL+++E++D+++L+K+EPYLVG



2290 2300 2310 2320 2330 2340 2350 2360 2370 2380 2390 2400 2410

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

DCHKVDDVYVLCIPDRRKGQDLTG-FKGLKQLKKVTAASCLPGQGKFGFTIQDVTPLMTACPDIYL-VKTSVDNDVQLLCPTVTYNVKQMLARAKQEKLLMCVNIDNKSFTRNVVHLAKNFQHKPGC
-------------------------------------------------------------------------------------NVGRSIVY------------ETDANKLILS--------NDVA
DVVQEGVLTAVVIPTKKAGGTTEMLAKALRKVPTDNYITTYPGQGLNGYTVEEAKTVLKKCKSAFYILPSIISNEKQEILGTVSWNLREMLAHAEETRKLMPVCVETKAIVSTIQRKYKGIKIQEGV
NVE-EEVAACMR----------FLLRRVTKSLKSERRETTN--AAKVTEVVQEAPPAE-----------PVVASSQSHLKDVLCMSFSQMIQYAKSHGLLTPVVLDYTAFSKVL----RKYEPKSGL
-------------------------------------------------------------------------------------NVGRVIKF------------ETDAYKLFLS--------GDDC
-------------------------------------------------------------------------------------NVGRTIKY------------ETDANKLLIS--------NDVV
-------------------------------------------------------------------------------------QLGRQIKY------------EIDTIAL-LD--------KETT
----------------------E--------------------------------------------------------------GWRGTVRTAKNYGFTCFICTEYSANVKFLR--TKGVDTTKKI
----------------------E--------------------------------------------------------------GWRGIIRNAKSFGFTCFICTDQSANAKLLK--GRGVDLTKKT
DVV-ADVESCVR----------DLVRQVVKKVKRDKRPPPI--VPQ--QTVEQQPQEI-----------SSPGDCNTVLVDVVSMSFSAMVNFGKEKGLLIPVVIDYPAFLKVL----KRFSPKEGL
----------------------E--------------------------------------------------------------GMKSAVAKAKEYGFTMFICVDNKQNVKLLK--TLGVKADKKQ
----------------------D--------------------------------------------------------------GLRGAIRKAKDYGFTVFVCTDNSANTKVLR--NKGVDYTKKF
-------------------------------------------------------------------------------------NLCRDVKF------------VTNACSSL-F--------SESC
-------------------------------------------------------------------------------------NVGRSIVY------------ETDANKLILI--------NDVA
-------------------------------------------------------------------------------------NLCRDVKF------------ETNACDTL-F--------GASC
DVITSGDITCVVIPSKKAGGTTEMLSRALKKVPVDEYITTYPGQGCAGYTLEEAKTALKKCKSAFYVLPSEAPNAKEEILGTVSWNLREMLAHAEETRKLMPICMDVRAIMATIQRKYKGIKIQEGI
----VSLIKVAPKPYRVDG------------------------------------------KFSYFTEDL---------LCV--ADDKPIVLFT---------------------------------
----VI--VEVNEPVLKVA------------------------------------------GVSYYNIED----------SFA-VGADNIVILT---------------------------------
----DVKVENPCEPFRIEG------------------------------------------DAKFYDLTP---------SMVQSLQVTRLVSFT---------------------------------
-----VPAKIEVQPYRVEG------------------------------------------KFNFYDCSV---------ADILATDVSSVVVFT---------------------------------
-----LPVCPPLTPCRVEG------------------------------------------DVSFYMGSV---------DVLLQQSFDRFVFFV---------------------------------
----E---VKQILPFRKEG------------------------------------------KFDFYEIEA---------ADLALLNPDRLVIFT---------------------------------
----EVKQETAFTPRRMEG------------------------------------------SCNFYDCNP---------KALVDNGVTRFVVFT---------------------------------
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
----D---RRELKPCRVEG------------------------------------------KFSFYDCPI---------ADIAITEPERVVFFT---------------------------------
----VEITTDVVAPFYTIG------------------------------------------SHKFYDCNS--------VEPILGLGVKNIVLFT---------------------------------
----IATQPCVPEALEVVG------------------------------------------SVTYYPVDV---------GVVG-VRPDNIILHT---------------------------------
---------GDVEPTQITE------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
----------VVKPFRVEG------------------------------------------NFSFFDCGV---------NAL--D-GDIYLLFT---------------------------------
----VKLKSEDLKPFRCEG------------------------------------------NFSFFDASV---------ESL--S-GDTYLLFT---------------------------------
-----KPVLPNFEPFRIEG------------------------------------------AHAFYECNP---------EGLMSLGADKLVLFT---------------------------------
-------------------------------------------------------------------------------------------------------------------------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

-------------------------------------------------------------------------------------66433934------------4526523020--------3224

----------000100100------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------00000201----------------------------------

                                                                                                                               

DVV+VV+VTCVVEPFRVEGGTTE+LR++LKKVK+D++ITTYPGQGK+GYTVEEA++ALKKCKFSFYDC+VSV+N+KQEL+DLVSLNVDR+VLFTKEYGFLM+VCTETDANKKLLSRK+KGV++KEGC



2420 2430 2440 2450 2460 2470 2480 2490 2500 2510 2520 2530

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

QTVDGYEFYCYTEKQPLSSIIDELNALGKD-IITTPLGCITHQLSLPESAAKMRALKCK--------FLAVCTSPGAEKQFCAAFTAASS--STEEELFMADCVSNGSYMDWIVINKADGDT-I---
---------FVSTF----NVLQDVLS-------------LRHDIALDDDAR----------------------------------------------TFVQSN-VDVVPEGWRVVNKFYQINGVRTV
-VDYGARFYFYTSKTTVASLINTLNDLNET-LVTMPLGYVTHGLNLEEAARYMRSLKVP--------ATVSVSSPDAVTAYNGY-LTSSS--KTPEEHFIETISLAGSYKDWSYSGQSTQLG-I---
YEFGGQKFYGYSRETPLEDVSKALNELGLP-LIMIPFGYIVNGAQLSLSAINMRMLQVE--------HTVVLPSESCVPLYRNYYVSGITQETTALQDFVVDIIVNGA-KGWDVVQTVCKVDGVTYK
---------FVSNS----SVIQEVLL-------------LRHDIQLNNDVR----------------------------------------------DYLLSK-MTSLPKDWRLINKFDVINGVKTV
---------FVSTF----NVLQDVNT-------------LRHDIKLDDDAR----------------------------------------------VFVQSN-MENLPTDWRIVNKFDQINGVRTV
---------LVSTY----DKLQDIYC-------------MQHDIKLDDDAR----------------------------------------------AYVQSM-YQSLPEDWRSVFKFDVCAGVRVV
QTVDGVSYYLYSARDALTDVIAAANG-CSG-ICAMPFGYVTHGLDLAQSGNYVRQVKVP--------YVCLLASKEQIPIMNSD-----VAIQTPETAFINNVTSNGGYHSWHLVSGDLIVKDVCYK
QTVDGVKYYLYSSKDPLTDIITAANA-CKG-ICAMPIGYVTHGLDLAQAGQQVKKITVP--------YVCLLASKDQVPILNSD-----VAVQTPEQSFINTVIANGGYHCWHLVTGELIVKGVSYR
FSSNGYEFYGYSRDKPLHEVSKDLNSLGRP-LIMIPFGFIVNGQTLAVSAVSMRGLTVP--------HTVVVPSESSVPLYRAYFNGVFSGDTTAVQDFVVDILLNGA-RDWDVLQTTCTVDRKVYK
STVNGVRYYCYTSEDTVPNLVAVANK-QKG-IVALPLGYVTHGFDLMQAAAIVKMVTVP--------YVCLLANKEQLAILQGD-----VLKSTPFEEFVTGIK-KNGYAHWQLVQGEILVNGVSYS
LTVDGVQYYCYTSKDTLDDILQQANK-SVG-IISMPLGYVSHGLDLMQAGSVVRRVNVP--------YVCLLANKEQEAILMSE-----DVKLNPSEDFIKHVRTNGGYNSWHLVEGELLVQDLRLN
---------FVSSY----DVLQEVEA-------------LRHDIQLDDDAR----------------------------------------------VFVQAN-MDCLPTDWRLVNKFDSVDGVRTI
---------FVSTF----NVLQDVLS-------------LRHDIALDDDAR----------------------------------------------TFVQSN-VDVVPEGWRVVNKFYQINGVRTV
---------FVASY----DVLQEVEL-------------LRHDIQLDDDAR----------------------------------------------VFVQAN-MDCLPTDWRLVNKLDVVDGVRTI
-VDYGVRFFFYTSKEPVASIITKLNSLNEP-LVTMPIGYVTHGFNLEEAARCMRSLKAP--------AVVSVSSPDAVTTYNGY-LTSSS--KTSEEHFVETVSLAGSYRDWSYSGQRTELG-V---
-----------DSMLTLDDRGLALDNALSGVLSAAIKDCV--DINKAIPSGNLIKFDI---D-SVVVYMCVVPSEKDK-------------------HLDNNV--------QRCTR-----------
-----------NSKLELGKIGECIDKHSDGALKLAVSEYL--SQTPNVPPGNVISMRC---SGLATVVFAVVPSDGDV-------------------QYVRNV--------KRTIS-----------
-----------NSDLCLGSFVRDCDGYVQGSLGGAIANYK--KSNPVLPAGNCVTLKC---DGFISFTFVILPKEGDT-------------------NYEKNF--------NRAIA-----------
-----------DGKLSLTDVGVEIDEHLSGKLLTSIKECL--AENIAIPSGNAMKFDC---NP--TIYMAVVPAINTP-------------------GFEKNV--------TRTLR-----------
-----------SEDLQLCVLASALDVYLNG----CVTEAL--NKSGPLPAGNIVSYKHPKGDGFVVVTFAVLPAVGSK-------------------DFDKNV--------KRVFN-----------
-----------DTDFKLCDFAIAFNSVVEGGLTSCIEAYR--KENNVVPAGNIVTFKC---EGMVAVSFAVLPIAGAA-------------------SYDKNV--------TRTIN-----------
-----------KPSLDFCDTTKVLDTYFKSLLTNLVKDYVSTLKGKVVPAGNCVTLRC---TDSVSVTFVVLPTDDDP-------------------NFETNA--------KRAFQ-----------
-------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------
-----------DVKLSFCEAAKALDKHYEGALTSCVQAYL--AETPLIPAGNLLTLKC---EGAIPVSFAVLPDTDAA-------------------NYNKDV--------KRTLT-----------
-----------DQVLSVKDFGVVVDKHLNGLLSDMSNKYV--GDHKAVPFGNILSLDC----GAFTVVDA-VSPFDGA-------------------SFEKQS--------GRTIR-----------
-----------TQDLGLCAFGKLLDEQACGALSASIDAYK--QNTAVVPPGNIVTFKC---EGQPTVVLAVFPPADDA-------------------AYLKNV--------KRAVS-----------
---------------------------------------------------------------DVTVTFGTT---DTS-------------------SI----------------------------
-------------------------------------------------------------------------------------------------------------------------------
-----------NSILMLDKQGQLLDTKLNGILQQAALDYL--ATVKTVPAGNLVKLFV---E-SCTIYMCVVPSINDL-------------------SFDKNL--------GRCVR-----------
-----------NSILMLDKQGQLLDTKLNGILQQAALDYL--KKVKAVPAGNLVKLVV---E-GFTIYMCVVPSAKDP-------------------SFDKNL--------DRCVR-----------
-----------NSNLDFCSVGKCLNDVTSGALLEAINVFK--KSNKTVPAGNCVTLDC---ANMISITMVVLPFDGDA-------------------NYDKNY--------ARAVV-----------
-------------------------------------------------------------------------------------------------------------------------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

---------66732----65532732-------------835443*34583----------------------------------------------198224-0365022*145341324305010

-----------------------------------------------------------------11002-1---010-------------------01----------------------------

-----------210----10000100-------------1--000000110----------------------------------------------020010--------11100-----------

                                                                                                                               

QTVDGVRFYFYSSKLPLCDVGQALN+LL+GALIA+PLGYL+HGINLAVPAGN+VTLKCPKGEGSVTVYFAVLPS+DDVPIYN+YFLTSSSAK+TPEESFVKNV+MNGL++DWRLVNKFDQVNGVRTV
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HFLQRDEDIIDYHT------------ST-NKFSMSGVSGLVFKDVKILKRYLEKTKPMLK-EVTVYTTVDGTNVNTKILICSKSFGSQLGT-CYIDGEDVTSVFPTKQHEGKIVNITQVDDV-TSSQ
KYFECPGGI-DICS------------QDKVFGYVQQG-SFNKATVAQIKA-------LFLDKVDILLTVDGVNFTNRFVPVGESFGKSLGN-VFCDGVNVTKHKCDINYKGKVFFQFDNLSSEDLKA
EFLKRGDKSVYYT-------------SNPTTFHLDGE-VITFDNLKTLL-----SLREVR-TIKVFTTVDNINLHTQVVDMSMTYGQQFGP-TYLDGADVTKIKPHNSHEGKTFYVLPNDDT-LRVE
TICKYRDT--YMCH------------DESNLYAITGSTVLKFATLQKARGYMESSVKEKKTLTKVLTTVDGVNYSTVLVDDERTFQDQIGV-VFHNGVDISSRVPNSDDANIQLFKQDNFSPEEVQA
KYFECPNSI-YICS------------QGKDFGYVCDG-SFYKATVNQVCV-------LLAKKIDVLLTVDGVNFKSISLTVGEVFGKILGN-VFCDGIDVTKLKCSDFYADKILYQYENLSLADISA
KYFECPGGI-DICS------------QGKDFGYIQQG-SFYKATVSQIKA-------LFVDKIDVLLTVDGVNFTTRYVPLGEVFGKTLGN-VFCDAINVTKCKAEQKYKGKVFFQFDNLSNADLKA
KYFECPGGI-SICS------------QGSDFGYVQEG-TFVKATVKEVQQ-------LFKNVVEVLLTVDGFNFKTKSVVCGEAFSKQVGN-VFCENVDVTKHIVSKEYAGKVLYQFENLSEAELES
KLLHWSGQT--ICY------------ADNKFYVVKNDVALPFSDLEACRAYLTSRAAQQV-NIEVLVTIDGVNFRTVILNDTTTFRKQLGA-TFYKGVDISDAFPTVKMGGESLFVADNLSESEKVV
KLLNWSDQT--ICY------------ADNKFYVVKGQIALPFDSLEKCRTYLTSRAAQQK-NVDVLVTIDGVNFRTVVLNNTTTYRVQLGS-VFYKGSDISDTIPTEKMSGEAVYLADNLSEAEKAV
TICKRGNT--YLCF------------DDTNLYAITGDVVLKFATVSKARAYLETKLCAPEPLIKVLTTVDGINYSTVLVSTAQSYRAQIGT-VFCDGHDWSNKNPMPTDEGTHLYKQDNFSSAEVTA
KLLQWSDQT--VVY------------SSNKLFVLKNGNLLPFTSVEQCRSYLNSRTTQQL-NVEVLATVDGVNFRTVILNNKNTFRSQLGT-VFLDGVDVSDTIPSVDKNGASVYIADNFSKEELAA
KLLHWSDQT--ICY------------KDSVFYVVKNSTAFPFETLSACRAYLDSRTTQQL-TIEVLVTVDGVNFRTVVLNNKNTYRSQLGC-VFFNGADISDTIPDEKQNGHSLYLADNLTADETKA
KYFECPGGI-FVSS------------QGKKFGYVQNG-SFKEASVSQIRA-------LLANKVDVLCTVDGVNFRSCCVAEGEVFGKTLGS-VFCDGINVTKVRCSAIYKGKVFFQYSDLSEADLVA
KYFECTGGI-DICS------------QDKVFGYVQQG-IFNKATVAQIKA-------LFLDKVDILLTVDGVNFTNRFVPVGESFGKSLGN-VFCDGVNVTKHKCDINYKGKVFFQFDNLSSEDLKA
KYFECPGEI-FVSS------------QGKKFGYVQNG-LFKVASVSQIRA-------LLANKVDVLCTVDGVNFRSCCVTEGEVFGKTLGS-VFCDGINVTKVRCSAIHKGKVFFQYSGLSEADLVA
EFLKRGDKIVYHTL------------ESPVEFHLDGE-VLSLDKLKSLL-----SLREVK-TIKVFTTVDNTNLHTQLVDMSMTYGQQFGP-TYLDGADVTKIKPHVNHEGKTFFVLPSDDT-LRSE
KLNRLMCDIVCTIPADYILPLVLSSLTCNVSFVGE-L---KAAE---------------AKVITIKVTEDGVNVHDVTVTTDKSFEQQVGV-IADKDKDLSGAVPSDLNTSELLTKAIDVDW-----
KLSKLKGSSVCSFSTLDMHKRLLNLFN--KFCVDNID---DI-------------KDIHDTKTTIKVSLDGRNVVDVDVAADQTIGEQLNA-CTTDNVIISDSVVTDVI-DTIVNVAPEVDW-----
KFLKLKGSLLVVVEDSSVFNKISHA-----SVAGYVA---KPALV---------DTLFEAKPVQVVVTQDQRSFHTVELSTSQTYGQQLGD-CVVEDKKVTNLKPVSK--DKVVSVVPNVDW-----
KVSKLEGRVICTTPIKQVLQMALKTFPSNYAFLVHDS---AKSTV---------DDCFSLAQYKVQTTEDGVNVNTVIVSNAKTYGEQLGS-VTVADSDISATKPAVLDETKMLVVAPAVDW-----
KLSKLKGNILSTVSSVMFA-RLTRVW---KSFWLCDS---SVSVV---------DEHFSETSVFVVVTENGRDFETVALDTAKTFVEQVGV-CTIDNVDVTNAVVTPTD-EPVSVATPSVDW-----
KITKLKGNVFSTVPPTSVLKNMLKCCN--CSFVVSQD---TKASV---------TECFDVQEVRIKVSYNDRDVQDVVVKGDKVIDQQIGP-CSTNNFDLTGVKPDDAI-NSVVNVAPEVDW-----
KCLKLKGTCVYATTDADVLRRIVKH-----SCFGFIA---NDNVI---------SAVFTDGQFRVEVTQDQRTYSVKSLDASKTMGEQLGT-CSVDNTNVSDQRPTSD--ISKVTVAPAVDW-----
---------------------------------------------------------------PIKVTEDTVNQKRVSVALDKTYGEQLKGTVVIKDKDVTNQLPSVSDVGEKVVKALDVDW-----
---------------------------------------------------------------TVLLEDGP-SVQKVVLEPVVAIDSQLASKVVNKNVLCDGVYPDANFDHEVLTKVDDVDW-----
KVSKLKGKIFCTIPTVDVMKQMLKCCN--TSFIVTDA---TKTRL---------SECFESAVVEVKVTHDGRDVHTVKVKTDVVLDEQVGV-CSLNNCDLTGVKPDDAI-VDVVSVAPEVDW-----
KLARLDGSTLCVLPNASALFDKLFALGDNFSFLVLDN---VRPLF---------DNYLKPKDVKVKVTADGRNVNDVVVTTAETFDAQLGP-SANGVESLVGVVPTPMDSGRVVNTAPDVNW-----
KLAKLKGVSVSTFSTIDVHKRLLAFVK--LFCVASMD---VV-------------GDVHTTPSVVKVTEDGRTVKDVVVSTTTTAGDQLGP-CAVEGASLTTSVVTDVV-NSVVAVAPNVDW-----
-------------------EEVLA------------A---RTNTE---------SDDSDEEIVTVLVTEDTVNYTTTSVSTSATFGEQLGV-CAIADTDVTTQKPTLENEGCAVVVPPAIDY-----
---------------------------------------------------------------TVVVKDCN-KVTKNTVDASATIGVQLGSSVVLNDQDYSKCVPDLSMAQATITKVVDVDW-----
KLNRLKTCVIANVPAIDVLKKLLSSLTLTVKFVVE-S---NVMDV---------NDCFKNDNVVLKITEDGINVKDVVVESSKSLGKQLGV-VSDGVDSFEGVLPINT--DTVLSVAPEVDW-----
KLNKLKICVVANMPSIDVLKKLLSNLAIDVKFAAE-G---KTSDV---------NGCFKSDNVVLKVTEDGVNVKDVIVDSSKSLDKQLGV-VSDGVESLEGVLPTKT--DTVLSVAPAVDW-----
KVSKLKGKLVLAVDDATLYSKLSHL-----SVLGFVS---TPDDV---------ERFYANKSVVIKVTEDTRSVKAVKVESTATYGQQIGP-CLVNDTVVTDNKPVVA--DVVAKVVPNANW-----
---------------------------------------------------------------PVNVTEDNVNHERVSVSFDKTYGEQLKGTVVIKDKDVTNQLPSAFDVGQKVIKAIDIDW-----

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

477442430--420------------34032628343-581234932740-------322-375976*9*76*6484492434694257*5-89457186842362113351276444436104323

--------------------0100------------0---00-----------------0000193741530431242933426532*943-5543412633537311--11453453478+-----

110100100--000---------------00111000---00102------------000-012947848606634429233267327755-84334279532371110-533744424374-----

                                                                                                                               

KLLKLKGGIVYICS++DVLK+LLK+LQD++FFVVQGG++FK+ATVSQIRAYLESS+C++++KVDVLVTVDGVN+KTVVVDTSKTFGKQLGVTVFCDGVDVTKVKPT+KDEGKVVFVAPNVDWAEL+A



2670 2680 2690 2700 2710 2720 2730 2740 2750 2760 2770 2780 2790

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

VKEYYGVEDTSFLTRYNSALMHVNRWSFAEVPSTGIFCIKWVANNCYLNAAILMLQQL-NVEYETPAVREAAFEMRAGKPQRFVALMIAYLKATIGHTGDAREAVRTMLSHAKVQ-GE-RHFV---M
VRSSFNFDQKELL-AYYNMLVNCSKWQVVFN--GKYFTFKQANNNCFVNVSCLMLQSL-NLKFKIVQWQEAWLEFRSGRPARFVSLVLAKGGFKFGDPADSRDFLRVVFSQVDLT-GAICDFE---I
AFEYYHTTDPSFLGRYMSALNHTKKWKYPQV--NGLTSIKWADNNCYLATALLTLQQI-ELKFNPPALQDAYYRARAGEAANFCALILAYCNKTVGELGDVRETMSYLFQHANLD-SCKRVLN---V
ISDYYGVNDCTVVARALSVRRYVRTWPYSVV--DGRVLLAQRDSNCYLNAAISVLQDI-EVEFSTPWISTAFDALKGGNPLPIVEVLITLGKTTIGEPDDAHMILSSLLSYASVK-AARRAIT---T
VQSSFGFDQQQLL-AYYNFL-TVCKWSVVVN--GPFFSFEQSHNNCYVNVACLMLQHI-NLKFNKWQWQEAWYEFRAGRPHRLVALVLAKGHFKFDEPSDATDFIRVVLKQADLS-GAICELE---L
VKSSFNFDQKELL-AYYNVLVSCGKWQIVVN--GKYFTFKQANNNCFVNAACLMLQNV-NLKFVSMQWQEAWLEFRAGKPLRFVALVYAKGAFKFGDPADSRDFIRVVLSQTDLA-EAACDYE---F
VKQSFGFDQKQLL-AYYSY-RSCCRWEVVVH--RKWFCFKQADNNCYCNAACLMLQNL-NLTFKLQQWQEAWLEFRAGRPLRFVALVLAKGAFVYGQPADARDFMRVALSQADLS-SASCEYE---F
LKEYYGTSDVTFLQRYYSLQPLVQQWKFVVH--DGVKSLKLSNYNCYINATIMMIDMLHDIKFVVPALQNAYLRYKGGDPYDFLALIMAYGDCTFDNPDDEAKLLHTLLAKAELTVSAKMVWR---E
LSEVYGTADTAFLHRYYSLLALVKKWKYTVH--DGVKSLKLNSNNCYVNVTMLMLDMLKEIKFIVPALQAAYLKHKGGDSTEFIALIMAYGDCTYGEPDDASRLLHTILSKAELTTQAKMVWR---Q
IREYYGVDDSNIIARAMSIRKTVQTWPYTVV--DGRVLLAQRDSNCYLNVAISLLQDI-DVSFSTPWVCRAYDALKGGNPLPMAEVLIALGKATPGVSDDAHMVLSAVLNHGTV--TARRVMQ---T
VKEMYGVEDPTFLYKYYSIRAKVVKWKMAMC--EDAPSLCLNSNNCYLNAAVMMLDCLRDIKFNIPALQAAYMKFKGGDFGDFISLLMAYGNCTYGQPDDASMLLHTALSKAELLVSARMVWR---E
LKELYGPVDPTFLHRFYSLKAAVHGWKMVVC--DKVRSLKLSDNNCYLNAVIMTLDLLKDIKFVIPALQHAFMKHKGGDSTDFIALIMAYGNCTFGAPDDASRLLHTVLAKAELCCSARMVWR---E
VKDAFGFDEPQLL-KYYTML-GMCKWPVVVC--GNYFAFKQSNNNCYINVACLMLQHL-SLKFPKWQWQEAWNEFRSGKPLRFVSLVLAKGSFKFNEPSDSIDFMRVVLREADLS-GATCNLE---F
VRSSFNFDQKELL-AYYNMLVNCFKWQVVVN--GKYFTFKQANNNCFVNVSCLMLQSL-HLTFKIVQWQEAWLEFRSGRPARFVALVLAKGGFKFGDPADSRDFLRVVFSQVDLT-GAICDFE---I
VKDAFGFDEPQLL-KYYNML-GMCKWPVVVC--GNYFAFKQSNNNCYINVACLMLQHL-NLKFPKWQWQEAWNEFRSGKPLRFVSLVLAKGSFKFNEPSDSTDFIRVVLREADLS-GATCDLE---F
AFEYYHTLDESFLGRYMSALNHTKKWKFPQV--GGLTSIKWADNNCYLSSVLLALQQL-EVKFNAPALQEAYYRARAGDAANFCALILAYSNKTVGELGDVRETMTHLLQHANLE-SAKRVLN---V
-VEFYGFKDAVTFAT---VDHSAFAYESAVV--NGIRVLKTSDNNCWVNAVCIALQYL-KPHFISQGLDAAWNKFVLGDVEIFVAFVYYVARLVKGDKGDAEDTLNKLSKYLVNEAQVQLEHY---S
-DSFYGFPHAAEFHM---LDHSAFAFDNDVV--DGKRALVGTDNNCWINAVCLQLQFA-EVDFTSEGLKDMWNEFLVGNVAKFCHWIYWLVRANKGDAGDAENALNMLNKYVKAHGTVTLTRE---T
-DKHYGFVDAGIFHT---LDHTMFVFDNNVV--NGKRVLRTSDNNCWINAVCLQLQFA-NAKFKPKGLQQLWESYCTGDVAMFVHWLYWITGVEKGEPSDAENTLNIISRFLKPQGSVEMLRATSTT
-VSHYGFSDAAAFAT---FDHTPFAFDSDMV--MGKRALAQTDNNCWINAACLALQQL-KPKFKFPGLEAAWNKYVTGDCGEFVHFLYHITRSRKGDLGDTENLLNLLDKYIVASGTVVLERH---V
-DAFYGFENASVFHT---LDHSGFEFESTVV--EGKRTLKSSDNNCWVNAVCLQLQYL-DAKFVSEGLNAMWDSYVTGNVSKFVHWLYWITDHSKNDRNDAESVLLRLSVYLCKSCVFTIERE---T
-ISHYGFPRADVWHT---LDHSAYDYESKEQ--DGVRVLKFSDNNCWVNATCIQLQIA-KITFRTEGIQAMWDEFLVGKVAKFVHWLYWYQNSSKGDPGDVEYTLNAISRYMANKSTVVISRV---A
-DVHYGFVGAASFHI---LNHEAFEYPSSVQ--NGKRVLKTSDNNCWVNAVCLQLQFA-NAKFVGTGLQTLWDEYLVGNVAGFVHWLYWLAGVQKGDPGDAEDTLNLISKFLQSQGHVVVDRT---T
-NAYYGFPNAAAFSA---SSHDAYEFDVVTH--NNFIVHKQTDNNCWVNAICLALQRL-KPTWKFPGVKSLWDAFLTRKTAGFVHMLYHISGLTKGQPGDAELTLHKLVDLMSSDSAVTVTHT---T
-SSYYGFANADTFSA---LNHDEFVFESTIV--DGFVVFKQTDNNCWVNATCMLLQNL-KPTWRFKGMEDLWSKFVSGNTAPFVHLLYFIIKAKRGDPNDVEFVLHKLEPLLCESGSVTLDNF---K
-ISYYGFPRADLYHT---LDHKQYAYENSDV--EGKRVLKFSDNNCWVNTICLQLQFA-KAIFKTEGLQAMWDEFLTGRVERFVHWLYWYQNIEKGQPGDVEYLLGKISRYLVNSGTVTISK-----
-SKHFGFSDAAAFAV---LDHSKFAFDSEVV--DGKRALADSDNNCWVNATCLALQFL-KPTFKYVGWEDLWNKLRSGDVAGFVHLLYYIEGVDKGAKGDVESTLSKLDKYIVSSGSVTVERS---T
-DSHYGFKDAGNFHV---LDHSAYAYDSDFV--DGKRALAGSDNNCWVNATCLQLQFA-GVEFLSKGVTAMWNEFLTGDVARFVHWLYWLNGASKGDLGDVETTLNLVAKHAKPKGCVTIEKT---T
-ESYYGFDA-ASFCA---VSHNDYNFGCVID--DGVVALTQDRNNCWLNAVCLSLQML-KPQFKFDGIKKLWDEFCTGDVAGFCHFVYFTSNISLGSKADAEVVLRKLSGFIESDNSVVHMVC---T
-CGHYGFENAAVFSA---SDHSDYKFESAIV--NDKIVFKQSDNNCWVNSLCLLLQDY-KPTWRFPGMEDLWSKFVSGTTEPFVHFLYFITGTTKGQPNDVELALHKLEPLLCASGSVTLDEF---S
-VAFYGFEKAALFAS---LDVKPYGYPNDFV--GGFRVLGTTDNNCWVNATCIILQYL-KPTFKSKGLNVLWNKFVTGDVGPFVSFIYFITMSSKGQKGDAEEALSKLSEYLISDSIVTLEQY---S
-VNFYGFDNAALFAS---LDTKPYNYPNDFV--NGFRVLKTTDNNCWINATCITLQYL-KPNFKSEGLNALWNKFVTGDVGPFVSFIYFITGSTKGQKGDSEETLSKLSEYLVSDSVVTLEQY---T
-DSHYGFDKAGEFHM---LDHTGFTFPSEVV--NGRRVIKTTDNNCWVNVTCLQLQFA-RFRFKSAGLQAMWESYCTGDVAMFVHWLYWLTGVDKGQPSDSENALNMLSKYIVPAGSVTIERV---T
-QAHYGFRDAAAFSA---SSHDAYKFEVVTH--SNFIVHKQTDNNCWINAICLALQRL-KPQWKFPGVRGLWNEFLERKTQGFVHMLYHISGVKKGEPGDAELMLHKLGDLMDNDCEIIVTHT---T

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

7364934371479-46585002724*26533--32225836326**98766856+719-39491245642*633398*542487498785524545145*324584278457490-4405173---3

-3279**12343935---4744292936232--4534753367****9*66*95**25-3429441*6527*6374345841*9379*76332257427*6*26*239315722271744320---0

-13393615342803---4201242924233--43335554479**99+65855+727-55592115654792334645532+8269745632245435*631594472237243-3844342---2

                                                                                                                               

VKSYYGFDDAALFHAYYSLDHSVFKW+SVVVPSDGKRVLKQSDNNCWVNAACLMLQFLKKPKFKSPGLQAAWNEFRTGDVARFVHLLYAIGGFTKGDPGDAEDTLRKLL+YADLSGSVT+ERETSTT
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MCKKCGIR----RSQFHGLDAVMCFTTNTQLSDFLSGDEAGCTCGDIVPVYQTHIRVPFLILSTTEPKMQML---NCEDTKFLCANNYMGT-L-SSGHYTHVF-NKTLLYSVNGTRVTKMSE--TTT
AC-KCGVK----QEQRTGVDAVMHFGT-LSREDLEIGYTVDCSCGKKLI-HCVRFDVPFLICSNTPASVKL-------PKGVGSANIFKGD---KVGHYVHVK-CEQSYQLYDASNVKKVTD--VTG
VCKTCGQQ----QTTLKGVEAVMYMGT-LSYEQFKKGVQIPCTCGKQATKYLVQQESPFVMMSAPPAQY------ELKHGTFTCASEYTGN-Y-QCGHYKHIT-SKETLYCIDGALLTKSSE--YKG
VCENCGSS----QEIIEGVPACLHYGT-VQLDDLYKPESIVCPCGKAAIRFVSLQQTPWVLMSHVPTNVPL-----DTTGNWFSAVVFKGP-V-TCGHYMYAV-NGSLISVYDANTRKRTSD--LLV
IC-DCGIK----QESRVGVDAVMHFGT-LAKTDLFNGYKIGCNCAGRIV-HCTKLNVPFLICSNTPLSKDL-------PDDVVAANMFMGV---GVGHYTHLK-CGSPYQHYDACSVKKYTG--VSG
VC-KCGVK----QEQRTGIDAVMHFGT-LSREDLEKGYTIDCSCGDKLI-HCTRINVPFLICSNTPKDSVV-------PKGVTCANVFIGG---NVGHYTHLR-CDSSYQLFDASTVKKITT--VNG
IC-KCGVK----VEKRDGIDAVMFYGT-CDKQALEKGTTTDCSCGPKTV-HVLSMNVPFFIGSQAPAVGAL-------PNGCAAANLYKGG---AVGHYTHVK-NGKQLTCFDAHNVKKCTT--LVD
WCTVCGIR----DIEYTGMRACVYAGV-NSMEELQSVFNETCVCGSVKHRQLVEHSAPWLLVSGLNEVKVS----TSTDPIYRAFNVFQGVET-SVGHYVHIRVKDGLFYKYDSGSLTKTSD--MKC
WCNVCGVQ----DTTTTGLKACIYVGM-NSLDELHATHEECCQCGDVRKRQLVEHNAPWLLLSGLNEAKVMTPTSQSAGPDYTAFNVFQGVET-SVGHYLHVRVKDNLLYKYDSGSLSKTSD--MKC
VCEHCGVS----QMVFTGTDACTFYGS-VVLDDLYAPVSVVCQCGRPAIRYVSEQKSPWLLMSCTPTQVPL-----DTSGIWKTAIVFRGP-V-TAGHYMYAV-NGTLISVYDANTRRRTSD--LKL
WCDHCGVK----DVVITGIKACVYVGV-QSLDELRECNHHICQCGGVRFRQLVECVTPWLLLSGPPNEELV------ANPDFVAFNVFIGHEA-GVGHFVHARVKKGLLYKYDSGTLTKASD--WKC
WCNVCGIK----DVVLQGLKACCYVGV-QTVEDLRARMTYVCQCGGERHRQLVEHTTPWLLLSGTPNEKLVT---TSTAPDFVAFNVFQGIET-AVGHYVHARLKGGLILKFDSGTVSKTSD--WKC
VC-KCGVK----QEQRKGVDAVMHFGT-LDKGDLVRGYNIACTCGSKLV-HCTQFNVPFLICSNTPEGRKL-------PDDVVAANIFTGG---SVGHYTHVK-CKPKYQLYDACNVNKVSE--AKG
AC-KCGVK----QEQRTGLDAVMHFGT-LSREDLEIGYTVDCSCGKKLI-HCVRFDVPFLICSNTPASVKL-------PKGVGSANIFIGD---KVGHYVHVK-CEQSYQLYDASNVKKVTD--VTG
IC-KCGVK----QDQRKGVDAVMHFGT-LDKSDLVKGYNIACTCGSKLV-HCTQFNVPFLICSYTPEGRKL-------PDDVVAANIFTGG---SLGHYTHVK-CKPKYQLYDACNVSKVSE--AKG
VCKHCGQK----TTTLTGVEAVMYMGT-LSYDNLKTGVSIPCVCGRDATQYLVQQESSFVMMSAPPAEY------KLQQGTFLCANEYTGN-Y-QCGHYTHIT-AKETLYRIDGAHLTKMSE--YKG
SCVECDAKFKNSVTSINSA--IVCAS--VKR--DGVQVGYC-VHGIKYYSRVKSVRGRAIIVSV----EQLEPCVQSRLLSGVAYTAFSGPVD--KGHYTVYDTAKKS--MYDGDRFV-KHDLSL-L
AEGCCV-N----EHRINSF--VVNAS--VLR--SGCNDGYC-KHGNAYIARVSKVDGVSVIVNV----DRPSVMSDNLLLSGTSYTAFSGPMD--SGHYRVFNPATSK--MFDGANCI-GGDLCN-L
CDGTCS-T----KRVVSTP--VVNAS--VLK--VGLDDGNC-VHGLPLVDRVVSVNGTVIITNVGDTPGKPVVATENLLLDGVSYTVFQDSTTG-VGHYTVFDKEAKL--MFDGDVLK-PCDLNV-S
DCPTCNST----ERTINAS--VVSAS--LSR--DGSDDGVCCAHGVDYVLRVKHVKGDVIITTC----EQPKCYKSSEILMGEAYVAFTGPIS--GGHYLVYDRATGQ--VFDGNKCL-PYDFDT-L
SSLCCS-E----LRTYNAC--VVSAS--VLR--NGVSDGVC-KHGDAYKSRVSAVDGIGIVVSV----SIPDPVPKSALLDGVSYTTFTGDVG--SGHYAVVDRKLYK--SFDGFDVK-PASLSS-V
TTECCN-D----TKTIHTP--VVNVS--LLR--SGVEDGVC-QHGNKYYSRLVSVKGTVIVTST----GKPNVYPRNALITGDSYTLYSGDVK--DGHYTVFSVKGDK--IFDGENVSSNNDLSL-Y
VDSCCS-S----QRTLVTP--VVNGS--ILR--MGVDDGAC-KHGSTFINKVVSINGTVILVNV----GPPISSAPTSFIQGLSYTSFNNTV-GGVGHYTVYDSTQHG--FYDGDVFV-RGELAM-Q
ACDKCA-K----VETFTGP--VVAAP--LLV--CGT-DEIC-VHGVHVNVKVTSIRGTVAITSL-------IGPVVGDVIDATGYICYTGLNS--RGHYTYYDNRNGL--MVDADKAY-HFEKNL-L
GCDICY-K----PSVVTGA--VVAAP--LQA--KGD-NMVC-THGKSVTTRVTKVQGSVVLTST-------CGV-VSNSIKGDGYVCFNGSAS--SGHYTYSS-RNGT--VYDADKTY-TFKVDD-L
DSVCCN-S----KRTLTTP--VVEAS--ILK--SGFDDGVC-KHGNACVSRISAVRGTVIVIQT----GKPKVYPRAALIDGDTYTTYSGSVE--DGHYTVFETKNSR--VYDGDTVSTGNDLST-H
LCDRCNST----VKTVTGA--IAEAS--VIL--NGHADGHC-PHNFEWRVQVVGVKGDIILLHS----GSLL---NGPYVYGDAYVAFSGNID--NGHYTVFDNKLSK--MYDGIKCV-KTTLDT-L
VDGCCV-S----EKRVNSL--VVNAS--VLR--QGVGDGYC-QHGNEYIIRVSRVEGTAIIVNV----GDPSVKAPNLLISGTAYTAFSGPID--AGHYRVYCSATSK--VFDGKSIV-GGDLCN-L
QCVDCKED----LVRTDGA--VIVSS--LSR--GNVVSGKC-EHGYCRNVIVQRITGDCILTSS-------KPCVSDQYITNVGRILYNGDES--NGHYTFYDCFRGR--LYDGSVFTLQGVASVKA
GCDCCY-N----RSTISGP--IVAVP--LQT--LGD-KAVC-RHGVRVTTRVHKIQGSVILTSI-------NGS-VTDCLKGDGYVCFTGSKD--RGHYTYY---SGV--MYDADKTY-PFKVSD-L
TCDICKST----VVEVKSA--IVCAS--VLK--DGCDVGFC-PHRHKLRSRVKFVNGRVVITNV----GEPIISQPSKLLNGIAYTTFSGSFD--NGHYVVYDAANNA--VYDGARLF-SSDLST-L
TCDLCESN----ITTVKGA--VVCAS--VLK--DGCEVGFC-PHRHKLRSRVKSVRGRVVITNV----DRPVVAQPSRLLNGIAYTAFSGPVD--SGHYTVYDSLTKS--IYDGDRFV-ASDLST-L
HDGCCC-S----KRVVTAP--VVNAS--VLK--LGVEDGLC-PHGLNYIGKVVVVKGTTIVVNV----GKPVVAPSHLFLKGVSYTTFLDNGNGVVGHYTVFDHGTGM--VHDGDAFV-PGDLNV-S
ACDKCA-K----VEKFVGP--VVAAP--LAI--HGT-DETC-VHGVSVNVKVTQIKGTVAITSL-------IGPIIGEVLEATGYICYSGSNR--NGHYTYYDNRNGL--VVDAEKAY-HFNRDL-L

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

5*-2**55----33232*73*975585-6334482222312*4*+2132-565132679797*34512100-------12262775494*0---45**95873-432274268832459484--533

1423*1-4----2126173--97367--933--1710242*-1*411333592295*2579745-------2000121492747675955210--2***364000323--44*+1252-232253-2

2502*2-4----3223175--88256--633--21203413-2541123068323562578795----000-----001125376639353-0--2**+4452-4223--36+84322-155--2-5

                                                                                                                               

VCDKCGVKFKNSQET+TGPDAVVHAGTNLLREDLGVGDGVCC+HGKKLI+RVVSVNGPV+ITSVTPA+GKPIV+PPSALLDGVAYNVFSGPVDGSVGHYTHYDVKKGL++VYDGDNVKKTSDLS+KL



2930 2940 2950 2960 2970 2980 2990 3000 3010 3020 3030 3040

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

AVADAVYKDI-KYDTEDQFVTYRLDGVWCHEKNPDLSVYYKSGSDYYTSAP-IDLTPTEPLSGAEYDNFHLKLVGTLDDNKVKFVQEFNHMVKYDKTKP-TRPVTISFYPEMEGDVVALSADKLQQH
NLSDCLYLKNLKQTFKSVLTTYYLDDVKKIEYNPDLSQYYCDGGKYYTQRIIKAQFKTFEKVDGVYTNFKLIG--------HTICDILNAKLGFDSSKE-FVEYKVTEWPTATGDVVLATDDLYVKR
PITDVFYKEN-SYTTTIKPVTYKLDGVVCTEIDPKLDNYYKKDNSYFTEQP-IDLVPNQPYPNASFDNFKFVC------DNIKFADDLNQLTGYKKP-A-SRELKVTFFPDLNGDVVAIDYKHYTPS
PATDILYKDV-NFTTSSKVVTFYLDGVKLTQIDPDLTQYVKRGDYYFTKAP-IDVVAA-PKVVTPYDGFRLVS-----DQASELAEAFNKAINASSDGP-KR--SLTVYPDCSGDAVVVNE-EIP-S
CLTDCLYLKNLTQTFTSMLTNYFLDDVEMVAYNPDLSQYYCDNGKYYTKPIIKAQFKPFAKVDGVYTNFKLVG--------HDICAQLNDKLGFNVDLP-FVEYKVTVWPVATGDVVLASDDLYVKR
KITDCLYLKNLKQTFRSVLTTYYLDDVKKVEYNPDLTQYYCEGGKYYTQRIIKAQFRTFEKVDGVYTNFKLVG--------HTICDSLNAKLGFDANKH-FEEFKVTEWPIATGDVVLVTDDMYVKR
GVTDCLYTNVPKQTFESCLTTYYLDDVKHVEYKPDLSQYYCEGGRYYTQRIVKAQFKTFEAVDGVYTNFELVG--------HALCDTLNVKLGFDSTKD-SVQYKVTVWPDATGDVVLADDDLYVKR
KMTSVWYPTV-RYTADCNVVVYDLDGVTKVEVNPDLSNYYMKDGKYYTSKPTIKYSPATILPGSVYSNSCLVGVDGTP-GSDTISKFFNDLLGFDETKPISKKLTYSLLPNEDGDVLLSEFSNYNPV
KMTDVYYPKQ-RYSADCNVVVYSLDGNTWADVDPDLSAFYMKDGKYFTKKPVIEYSPATILSGSVYTNSCLVGHDGTI-GSDAISSSFNNLLGFDNSKPVSKKLTYSFFPDFEGDVILTEYSTYDPI
PATDILYGPT-SFTSDSKVETYYLDGVKRTTIDPDFSKYVKRGDYYFTTAP-IEVVAA-PKLVTSYDGFYLSS-----CQNPQLAESFNKAINATKTGP-MK--LLTMYPNVAGDVVAISDDNVV-A
KVTDKLYPGQ-KYTAECEIVVYSLDGNQKAEKQPNFSAYYVKDGKYYTNKPSLEFTPATVSSGVVYTNSCFIVNDG-----DAIGSAFNKLLGFDKNKPASKQLTYSLLPNEDGDVLLAEFKSYDPM
KVTDVLFPGQ-KYSSDCNVVRYSLDGNFRTEVDPDLSAFYVKDGKYFTSEPPVTYSPATILAGSVYTNSCLVSSDGQP-GGDAISLSFNNLLGFDSSKPVTKKYTYSFLPKEDGDVLLAEFDTYDPI
NFTDCLYLKNLKQTFSSVLTTFYLDDVKCVEYKPDLSQYYCESGKYYTKPIIKAQFRTFEKVDGVYTNFKLVG--------HSIAEKLNAKLGFDCNSP-FVEYKITEWPTATGDVVLASDDLYVSR
KLSDCLYLKNLKQTFKSVLTTYYLDDVKKIEYKPDLSQYYCDGGKYYTQRIIKAQFKTFEKVDGVYTNFKLIG--------HTVCDSLNAKLGFDSSKE-FVEYKITEWPTATGDVVLATDDLYVKR
NFTDCLYLKNLKQTFSSVLTTYYLDDVKCVEYKPDLSQYYCESGKYYTKPIIKAQFRTFEKVDGVYTNFKLVG--------HSIAEKLNAKLGFDCDSP-FVEYKITEWPTATGDVVLASDDLYVSR
PVTDVFYKET-SYTTTIKPVSYKLDGVTYTEIEPKLDGYYKKDNAYYTEQP-IDLVPTQPLPNASFDNFKLTC------SNTKFADDLNQMTGFTKP-A-SRELSVTFFPDLNGDVVAIDYRHYSAS
SVTS---------------------------------------------------------------------------------------------------------------------------
AVTA---------------------------------------------------------------------------------------------------------------------------
PVTS---------------------------------------------------------------------------------------------------------------------------
TISA---------------------------------------------------------------------------------------------------------------------------
SVTG---------------------------------------------------------------------------------------------------------------------------
PVTS---------------------------------------------------------------------------------------------------------------------------
PVTA---------------------------------------------------------------------------------------------------------------------------
QVTT---------------------------------------------------------------------------------------------------------------------------
SVTS---------------------------------------------------------------------------------------------------------------------------
AVSS---------------------------------------------------------------------------------------------------------------------------
VASS---------------------------------------------------------------------------------------------------------------------------
AVTS---------------------------------------------------------------------------------------------------------------------------
PVSS---------------------------------------------------------------------------------------------------------------------------
SVTS---------------------------------------------------------------------------------------------------------------------------
AVTA---------------------------------------------------------------------------------------------------------------------------
SITA---------------------------------------------------------------------------------------------------------------------------
PVTN---------------------------------------------------------------------------------------------------------------------------
QVTT---------------------------------------------------------------------------------------------------------------------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

3677469226-576543354392**57233445*58639654552*9*426-535436022446296753835--------0376218*1474642401-330136837*324**897553116202

4787---------------------------------------------------------------------------------------------------------------------------

3685---------------------------------------------------------------------------------------------------------------------------

                                                                                                                               

PVTDCLYLKNLK+TFDSVLVTYYLDGVKKVEY+PDLSQYYCKGGKYYTKRPI+AQFPTFEKVDGVYTNFKLVGVDGTPDGNH+IADSLNAKLGFD++KPV+VEYKVT+WPDATGDVVLASDDLYV+R



3050 3060 3070 3080 3090 3100 3110 3120 3130 3140 3150 3160 3170

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

FKKGAKFGSKFIVWHTGYKITR-DLVKPNMAAM-RCITTSKPVTTQNSFQALSVEPLPETKHSEHELAT-----------------------------------EQKPILKLRTEKPVVTAA-----
YERGCITFGKPVIWLSHEQASLNSLTYFN----------RPLLVDENKFDVLKVDDVDDGGDISES----------------------------------------------DAKESKEINIIKLSG
FKKGAKLLHKPIVWHVNNATNK-ATYKPNTWCI-RCLWSTKPVETSNSFDVLKSEDAQGMDNLA---CE-----------------------------------DLKPVSEEVVENPTIQKDVLECN
YAHGALIQGKPVLYPK----------KPKTWKKLVPLLSVLEVKTKNRFEALPVDQLPEQTVEVV-----------------------------------------KK-HKVA--------TEPLYG
YFKGCETFGKPVIWFCHDEASLNSLTYFN----------KPSFKSENRYSVLSVDSVSEESQGNVVTSV--------------------------------------------MESQISTKEVKLKG
YEKGCITFGKPVIWYNHDQASLNSLTYFN----------RPSLVDVNKFDVLKVDDVVAEVESCSS--DLSHGSLSGSVSTGSSYLSPQGNQGSNVEAHTTVLASGNQGSNAINGSANSNKIVKLNG
YKKGCITFGKPVIWQSHMEASLASLTYFN----------RPSLIDKNKFDVLTVEESALEEKDD-------------------------------------------------SQQVGPFIIKKLKN
YKKGVMLKGKPILWVNNGVCDS-ALNKPNRASL-RQLYDVAPIVLDNKYTVLQDNTSQLVEHNVPVVD-------------------------------------------DVPITTRKLIEVKCKG
YKNGAMLHGKPILWVNNSKFDS-ALNKFNRATL-RQVYDIAPVTLENKYTVLQDNQIQQVEVEAPKEDA-----------------------------------KPQSPVQVAEDIDNKLPIIKCKG
HPYGSLHMGKPVLFVT----------RPNTWKKLVPLLSTVVVNTPNTYDVLAVDPLPVNNETSE-----------------------------------------EPISVKA--------PIPLYG
YKNGAAYKGKPILWVNNGLYDS-KLNKYNRASL-RQIFDIQPVETNNRFAPLKVEEVDERPTSHVQE-------------------------------------------ETLVSEKSELKVVKCKG
YKNGAMYKGKPILWVNKASYDT-NLNKFNRASL-RQIFDVAPIELENKFTPLSVEST---PVE--------------------------------------------PPTVDVVALQQEMTIVKCKG
YLSGCITFGKPVVWLGHEEASLKSLTYFN----------RPSVVCENKFNVLPVDVSEPTDKGPVPAAVLVTGVPGADASAGAGIAKEQKACASA-SVEDQVVTEV---RQEPSVSAADVKEVKLNG
YERGCITFGKPVIWLSHEKASLNSLTYFN----------RPSLVDDNKFDVLKVDDVDDGGDSSES----------------------------------------------GAKETKEINIIKLSG
YLSGCITFGKPVVWLGHEEASLKSLTYFN----------RPSVVCENKFNVLPVDVSEPTDKEPVPAAVLVTGVPSADASADAGTAKEQKACASD-NVEEQVVTEV---HQEPSVSAVDVKEVKLNG
FKKGAKLLHKPIVWHINQATTK-TTFKPNTWCL-RCLWSTKPVDTSNSFEVLAVEDTQGMDNLA---CE-----------------------------------SQQPTSEEVVENPTIQKEVIECD
------------------------------------------VVMVGDYVAPVS-------------------------------------------------------------------------
------------------------------------------VVIKNKVFKIQTAD-----------------------------------------------------------------------
------------------------------------------VVVCNNKKI----VVQDP-------------------------------------------------------------------
------------------------------------------VVVKGGYVCS---------------------------------------------------------------------------
------------------------------------------VVVKTAKFTRKVKQVATP-------------------------------------------------------------------
------------------------------------------VVVSNKVIEFEKP------------------------------------------------------------------------
------------------------------------------LVA-RHSHY----VVKDP-------------------------------------------------------------------
------------------------------------------AIASNFV-ANTPKKEIMPKTQAKESKA------------------------------------------KESNTARVFSEV----
------------------------------------------VLMLTGYKLPVVH------------------------------------------------------------------------
------------------------------------------VVVANKLFDDPIEV-----------------------------------------------------------------------
------------------------------------------VVIRNGSYAV---------------------------------------------------------------------------
------------------------------------------VVVVNKFFKAEVCN-----------------------------------------------------------------------
------------------------------------------LVVKKQAVVQKRPPIRDV-------------------------------------------------------------------
------------------------------------------VLISNGYTVPVVQ------------------------------------------------------------------------
------------------------------------------IVVVGGCVTSNVPT-----------------------------------------------------------------------
------------------------------------------VVVAGGYMARDVTP-----------------------------------------------------------------------
------------------------------------------VVVSEQTAV----VIKDP-------------------------------------------------------------------
------------------------------------------AIASNFV-VKKPQAEERPKNCA-------------------------------------------------------FNKV----

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

704*62423*699923000120-010656----------3227331*5946*347250001230------------------------------------------------000000000200001

------------------------------------------7970322110---------------------------------------------------------------------------

------------------------------------------73327320200100-----------------------------------------------------------------------

                                                                                                                               

YKKG+ITFGKPVLWVNHEEASLNSLTKFN+ASLLRQL++RPPVVVSNKFDVLKVD+VQDPD++AVS+AVLVTGVPSADASAGAG+AKEQKACAS+V+VE+QVVTE+KP+S+EV+ESA+E+K+VKLKG



3180 3190 3200 3210 3220 3230 3240 3250 3260 3270 3280 3290 3300

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

-------VTIIPAPKNADAPVLIESLTTDDALAMYVKGTRDFVVNKANSLSKLFGINTIEQNGVDALNMCYDRLAVFDYVKPFLT-------------VTKTASD-VTIKAGKVACS---------L
VKKPFKVEDSVIVNDDTSEIKYVKSLSIVDVYDMWLTG-CRYVVRTANALSMAVNVPTIRKFIKFGMTLV------SIPID-LLNLREIK--------PVFNV--------------VKAVRNKISA
VKTTEVVGDIILKPANN-SLKITEEVGHTDLMAAYVDN-SSLTIKKPNELSRVLGLKTLATHGLAAVNSV-PWDTIANYAKPFLN-------------KVVSTTT-NI--VTRCLNR---------V
LTAPIVLDGVNYVPGKKGDLLCLKEFTIIDLKTFYVEGNQPFVLLKENHLSKLLGLKISSNKLVV--NKI-SSALILSYGLSLKSACAVKCATKKTLRYGAQATA-NCIRETKPGA----------K
VRKTVKIEDAIIVNDENSSIKVVKSLSLVDVWDMYLTG-CDYVVWVANELSRLVKSPTVREYIRYGIKPI------TIPID-LLCLRDDN--------QTLLV--------------PKIFKARAIE
VKKPFKVENSVVVNDSTSETKFVKSLSIVDVYDMWLTG-SRYVVKTANALSAAVNVPTIKKFIKFGMTLV------SIPID-LLNLREIK--------PVFGA--------------AKVVRDRVSD
VKKPISVDGVIIENDDKAEATLVKSLTLDDVIAMWVTG-GRYVVWVANWLSKLVCTPTVREYVKRGLQKV------KIPVE-LFSRRDDK--------CDVV---------------QKSIKRVVLA
LNKPFVKGNFSFVNDPN-GVTVVDTLGLTELRALYVDINTRYIVLRDNNWSSLFKLHTVESGDLQIVAA---GGSVTRRARVLLGASS---LFASFAKITVTATTAACKTAGRGFCKFVVNYGVLQN
LKKPFVKDGYSFVNDPQ-GVNVIDTLGIDDLRALYVDRNLRLIVLKENNWSALFNIHTVEKGDLSVIAA---SGSITRRVKILLGASS---LFAQFASVTVNVTTAMGKALGRMTRNVITNTGIIGQ
LKATMVLNGTTYVPGNKGHLLCLKEFTLTDLQTFYVEGVQPFVLLKASHLSKVLGLRVSDSSLHV--NHL-SKGVVYAYAATRLTTRVTTSLLGGLVTRSVRKTA-DFVRSTNPGS----------K
LSKPFVKNGFSFISDDK-GILTVEYLTKEDMHTLYVNPKSQIIVLKDNWLSGLFQMHTVQSGDLNVVAS---SGSLTKKVKLLFKTSS---MCKEFLSRTFVATKCVNSVVSATVRKLCCNKDVFVK
LNKPFVKDNVSFVADDS-GTPVVEYLSKEDLHTLYVDPKYQVIVLKDNVLSSMLRLHTVESGDINVVAA---SGSLTRKVKLLFRASF---YFKEFATRTFTATTAVGSCIKSVVRHLGVTKGILTG
VKKPVKVEGSVVVNDPTSETKVVKSLSIVDVYDMFLTG-CKYVVWTANELSRLVNSPTVREYVKWGMGKI------VTPAK-LLLLRDEK--------QEFVA--------------PKVVKAKAIA
VKKPFKVEDSVIVNDDTSETKYVKSLSIVDVYDMWLTG-CKYVVRTANALSRAVNVPTIRKFIKFGMTLV------SIPID-LLNLREIK--------PAVNV--------------VKAVRNKISV
VKKPVKVEDSVVVNDPTSDTKVVKSLSIVD--DMFLTG-CKYVVWTANELSRLVNSPTVREYVKWG--KI------VIPTK-LLLLRDER--------QEFVA--------------PKVVKAKAIA
VKTTEVVGNVILKPSDE-GVKVTQELGHEDLMAAYVEN-TSITIKKPNELSLALGLKTIATHGIAAINSV-PWSKILAYVKPFLG-------------QAAITTS-NC--AKRLAQR---------V
-----------------------------------------------------------TVKPKPVISQL------DENAQKFFDFGD-------------------------FL---------VHN
-----------------------------------------------------------NNTPVKIIKKL------DDASEKFFSFGD-------------------------IV---------SKN
-----------------------------------------VKR--------------VELDASKFLDTM------NVASEKFFTFGD-------------------------FV---------SRN
------------------------------------------MP--------------KKIKLDRVMTDL------DNGAKKFFDFGD-------------------------FI---------LRN
-----------------------------------------TVS--------------SGDAPLDLSTTL------NTAASKFFSVGD-------------------------VV---------ARN
----------------------------------------------------------AKPKIAEVMNKL------DNASEKFFSFGD-------------------------VV---------SRN
-----------------------------------------VKS--------------FEQRASAVVDSL------NFASEKFFTFGD-------------------------FV---------SRN
------------------------------------EENPKNIVR-------KEKLLAIESGVDYTITTL------GKYADVFFMAGD-------------------------KI---------LRF
---------------------------------------APSVPK-------S---ASNV-SKPDTMQKL------DEYANMFFSFGD-------------------------TL---------LKF
----------------------------------------------------------VEREASSIVNTL------DTSAEKFFSFGD-------------------------IV---------SRN
-----------------------------------------------------------KTEHVPLIKKL------DDSAEKFFNVGD-------------------------IV---------AHN
-----------------------------------------AKS--------------SEPTAVKIMSKL------DDASDKFFTAGD-------------------------VV---------SHN
-----------------------------------------VVA-----------KPQPVKPPIDYVKKF------EDFSVRFFSVGD-------------------------YI---------FGN
---------------------------------------SPRITR-------D---LQVVDNDLDAIQKL------DKYANKFFKFGD-------------------------TV---------AKT
----------------------------------------------------------IVSEKISVMDKL------DTGAQKFFQFGD-------------------------FV---------MNN
----------------------------------------------------------PVQHKKSVMEKF------DVSAQNFFRFGD-------------------------FV---------MNN
-----------------------------------------VKK--------------AELDATKLLDTM------NYASERFFSFGD-------------------------FM---------SRN
------------------------------------AA-SPKIVQ-------EQKLLAIESGANYALTEF------GRYADMFFMAGD-------------------------KI---------LRL

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

21110013545426323-24367547744910569952-22679343917*377453753433311101-------22362-453000----------23331-----------------------2

----------------------------------------------------------020101155448------425824**36**-------------------------48---------435

-----------------------------------------110--------------021212011331------322550882101-------------------------01---------002

                                                                                                                               

VKKPFVVEGS++VNDDTS+TKVVKSLSIVDLY+MYVTGN++YVVLKANELSRLVNLPTVESGAKDVM+KLY+SGSIDIYAKKFFSFGDIK+LFKEFA+QT+VATTA+C+RA+RFVR++KVVK+KSRN



3310 3320 3330 3340 3350 3360 3370 3380 3390 3400 3410 3420

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

LQRTVPLLYALVVSYLVPLFTRTKQRVSVK-----VPMVLTKNTCRSVFGLLMNGVANYFTSP----KFK---SCVRVF----ALATCIAAILYMAMF-VYLFFDIWLSKA------NVWT----DV
CFNFIKWLFVLLFGWIKIS-ADN--KVI------YTTEVASKLTC----KLVA----LAFKNAFLTFKWSVVARGACIIATIFLLWF------------NFIYANVIFSDFYLPKIGFLPTFVGKIA
CTNYMPYFFTLLLQ-LCTFTRSTNSRIKAS-----MPTTIAKNTVKSVGKFCLEASFNYLKSP----NFS---KLINIIIWFLLLSVCLGSLIYS------------------------TA----AL
IVGILCMFYRVLLHLW----FAIKKPPLVK-----VSGIVAYNTGCSVTA----CVFNYLKARFSNTSWTGISRVLRLLLYMWFTWTCL------------AIVGVWVSEP------YAPS----LL
FYGFLKWLFIYVFSLLHFT-NDK--TIF------YTTEIASKFTF----NLFC----LALKNAFQTFRWSIFIKGFLVVATVFLFWF------------NFLYINVIFSDFYLPNISVFPIFVGRIV
CYRFIKWLFVLLFGWIKIS-SYN--RVV------YTTEIASKLTC----KLVA----LAVKNALLTFKWSMVVRGFFLIATIFLLWF------------NFIYANVIFSDFYLPKIGFLPTFVGSVV
PMNALRLFYVLMCSWLKKP-SDN--KVV------YTTEIVSKFSS----KLFV----KACGIALRNFKWGMLLRGFFIVATIFLLWF------------SVIFANVIFSDLYLPNIRFMPTLVGHVI
MFVFLKMLFFLPFNYLWPK---KQPTVDIGVSGLRTAGIVTTN----IVKQCGTAAYYMLLGKFKRVDWKAT---LRLFLLL-----CTTILLLSSIYHLVLFNQVLSSDVMLEDATGILA----IY
GFALLKMLLILPFTFWKSK---NQSTVKVEVGALRTAGIVTTN----VVKQCASAAYDVLVVKFKRIDWKST---LRLLFLI-----CTTGLLLSSLYYLFLFHQVLTSDVMLDGAEGMLA----TY
CVGLLCLFYQLFMRFW----LLVKKPPIVK-----VSGIIAYNTGCGVTT----CVLNYLRSRCGNISWSRLLKLLRYMLYIWFVWTCL------------TICGVWLSEP------YAPS----LV
LFSFIKMLCFIPLRHFNKQ---K-ECVNVDVKTLSIAGVVTGN----VIKQCCSTGFYLFKQKLRRIDWKSS---LRWLLFM-----LTTVLMLLSLYHLYVFNAVLTSDVIKEVNTGIKG----VY
CFSFAKMLFMLPLAYFSDS---KLGTTEVKVSALKTAGVVTGN----VVKQCCTAAVDLSMDKLRRVDWKST---LRLLLML-----CTTMVLLSSVYHLYVFNQVLSSDVMFEDAQGLKK----FY
CYCAVKWFLLYCFSWIKFN-TDN--KVI------YTTEVASKLTF----KLCC----LAFKNALQTFNWSVVSRGFFLVATVFLLWF------------NFLYANVILSDFYLPNIGPLPTFVGQIV
CFNFIKWLFVLLFGWIKIS-ADN--KVI------YTTEIASKLTC----KLVA----LAFKNAFLTFKWSMVARGACIIATIFLLWF------------NFIYANVIFSDFYLPKIGFLPTFVGKIA
CYGAVKWFFFYCFSWIKFN-TDN--KVI------YTTELASKLTF----KLCC----LAFKNALQTFNWSVVSRGFFLVATVFLLWF------------NFLYANVILSDFYLPNIGSLPTFVGQIV
FNNYMPYVFTLLFQ-LCTFTKSTNSRIRAS-----LPTTIAKNSVKSVAKLCLDAGINYVKSP----KFS---KLFTIAMWLLLLSICLGSLICV------------------------TA----AF
FVIFFTWLLSMFTLCKTAVTT---CDVKIMAKAPQRTGVVLKRSLKYNLK----ASAAVL-----KSKWWLLAKFTKLL------------LLIYTLY-SV------------------------VL
VCNSIIWFFTMLSIIFRAFKT---RDFKVFALAPERTGVILSRSLKYNLK----AAQHVL-----RRKQTYVERFFKFS------------VIAYTLY-AL------------------------SF
IIVLIVYLFSLLAICFRALKK---RDMKVMAGVPERTGIILKRSVKYNYK----ALKFFF-----RLKFQYIKVFLKFS------------LVLYTLY-AL------------------------MF
LASFFSIFFSLLFVGYKALKK---RDVKVLAQAPQRTGIILTRSLKYNCK----AAFKFW-----QTRSWCIIMLFKIL------------LLLFALF-AA------------------------CF
VGMFCVWLFSMLTLLFKTFKK---RDFSVLALAPQRTGVIFRRSLKYNSK----AAYKHL-----NSKWGTVKFVMKLL------------VMFYTLY-ML------------------------LF
FAAVFVWLFSMIGLVFKAFKT---KDVKVFALAPERTGIILGRSIKYNFK----ATKQLL-----VSKIKWVKLFGKIL------------LAMFAIY-AT------------------------SF
VITMLVWFFSLLSLLLKSVRR---RDFRVLAGAPERSGVIISRSIKYNVR----ALRYFM-----RLKAKWVCMFLKAC------------FILYTCY-AT------------------------CF
LLEVFKYLLVVFMCL----RKS--KMPKVKVKPPH-----VFRNLGAKVR----TLNYVR-----QLNKPALWRYIKLV------------LLLIALY-HF------------------------FY
CVTIFKYLLCFYFFFLERCTKS--KRLKVKIKPPF-----ALKPLDVKLR----ALNSVK-----LLTNTKFWFYLKFL------------LGLLLLY-NL------------------------LY
CVTFLVWLFSMFSLAFKAFRT---RDVKVIAQVPQRTGLILSRSLKYNVK----ATNKFL-----QSRTKWVVLFSKML------------LVLSTLY-AL------------------------WF
IAYFFVWLLTTLSTLYRCWRG---GNFKLLSSIPERSGIVLRRSFKYNFR----ALRSNV-----ASKQKYCLMFAKLL------------LLLYTIY-AM------------------------LF
IANSVVWFFTMLSILFKAFKT---RDFKVFALAPERTGIIFTRSLKYNIK----AARDML-----KRKQKWVFWFLKFC------------LLLYTAY-AV------------------------LF
LTIFFFMMLDVFKTCLTSLRK---RDIKILARIPKRSGLVFTKSLLYNSK----VAASGI-----YAKRRWFYIFGIVA------------SAFYIGY-SL------------------------LF
ILAVFKYLLCCYFFLLENCTKS--KKLKVKVKPPF-----VVKPLDVKLR----ALNSIT-----LLTNTKFWFYIKFL------------LGLLLLY-NL------------------------LY
IVLFLTWLLSMFSLLRTSIMK---HDIKVIAKAPKRTGVILTRSFKYNIR----SALFVI-----KQKWCVIVTLFKFL------------LLLYAIY-AL------------------------VF
FILFLTWLFSMLSLLRTSIKK---RDVKVIAMAPRRTGIILTRSLKYNVK----SATVVA-----KQKWCYISMLLKVL------------LLLYTMY-AS------------------------IF
LITVFLYILSILGLCFRAFRK---RDVKVLAGVPQRTGIILRKSMRYNAK----ALGVFF-----KLKLYWFKVLGKFS------------LGIYALY-AL------------------------LF
LLEVFKYLLVLFMCL----RST--KMPKVKVKPPL-----AFKDFGAKVR----TLNYMR-----QLNKPSVWRYAKLV------------LLLIAIY-NF------------------------FY

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

4535747762657317000---4--451-------76477745------4011----254333101149400---6366111-------------------1100210320------0123----25

762472788467366010154---345595535*3323226295725649----652122-----23622271364665------------4764679-34------------------------47

7524737874644210000-0---035310----00101143311--009----100153-----00442010016474--------------------01------------------------45

                                                                                                                               

C+NF+KWLFSLLFLLLKAF+KDNKRDVKVKAKAPYRTGIILKRSLKYNVKLCC+AANL+LKNA++R+KWKWV+RFLKLLATIFLLWFC+TSLLLYTLYHA+L+ANVIFSDFYLPNIG+LPTFVG+LF



3440 3450 3460 3470 3480 3490 3500 3510 3520 3530 3540 3550

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

QTLKDNFGLGTVCDKFQTAYNNSGIYDATEYCTGKSFMCSLCLRGMDSLNFYTELSTSQKTVSWSSF-D--FSNINTAAEWCLAYLLYTKMFVVLLATAIFQWFAVYFGLYL--TQSSWLMWTMVRV
QWIKSTFSLVTICDLYSIQDV----GFKNQYCNG-SIACQFCLAGFDMLDNYKAIDVVQYEADRRAFVD-YTGVLKIVIELIVSYALYTAWFYPLFALISIQILTTWLPELFMLSTLHWSVRLLVSL
GVLMSNLGMPSYCTGYREGYLNSTNVTIATYCTG-SIPCSVCLSGLDSLDTYPSLETIQITISSFKW-D--LTAFGLVAEWFLAYILFTRFFYVLGLAAIMQLFFSYFAVHF--ISNSWLMWLIINL
TKVKQYFGFVFPCDYLT------------VNETSEGWFHHMCMSGMDGLD-YPALKMQQRR-YGSPY-D--WTYMVMFLEAFVAYLLYTPVLPLVGIIGCLHALVLYLPIS---LGNSWLVVFFYYF
MWIKATFGLVTICDFYSKLGV----GFTSHFCNG-SFICELCHSGFDMLDTYAAIDFVQYEVDRRVLFD-YVSLVKLIVELVIGYSLYTVWFYPLFCLIGLQLFTTWLPDLFMLETMHWLIRFIVFV
QWLKTTFGFYTLCDFYDTASI----GFKNQYCNG-SLACQLCVSGFDMLDNYKAIDVVQYEADRRSVVD-YTGMIKLIIELVVSYALYTVWFYPLFGLICLQMLTTWLPEFFMVSSLHWFLRILVSV
ARLKFIFGFWTLCDSIDVSSI----GFTFDNCT--SVACQFCLSGFDMIDTYKAIDFVQYHVAGFSGFD-YKSFAVLVLELVISYVLYTVWFYPLFGLVCLQIFTTWFPDMFMITELHWFVRLFLYM
KEVRSYLGIRTLCDGLVVEYRNTS-FDVMEFCSNRSVLCQWCLIGQDSLTRYSALQMLQTHITSYVL-N--IDWIWFALEFFLAYVLYTSSFNVLLLVVTAQYFFAYTSAFVNWRAYNYIVSGLFFL
RELRSYLGIHSLCDGMVEAYRNVS-YDVNDFCSNRSALCNWCLIGQDSLTRYSAFQMIQTHVTSYVI-N--IDWVWFVMEFALAYVLYTSTFNVLLLVVSSQYFFSYTGAFVNWRSYNYLVSGYFFC
TRFKYFLGIVMPCDYVL------------VNETGTGWLHHLCMAGMDSLD-YPALRMQQHR-YGSPY-N--YTYILMLLEAFFAYLLYTPALPIVGILAVLHLIVLYLPIP---LGNSWLVVFLYYI
YRISSYLGVTSVCDGFSNNYRNVS-FNRDDYCEKFGYVCHWCLMGQDSLTHYSAIQIVQTNLSHYVL-S--IDWMWFWIELSVAYLMYTPAFNWVLLVCTLQYFFSQTNHIINWRSYNFVMSGVYLL
KEVRAYLGISSACDGLASAYRANS-FDVPTFCANRSAMCNWCLISQDSITHYPALKMVQTHLSHYVL-N--IDWLWFAFETGLAYMLYTSAFNWLLLAGTLHYFFAQTSIFVDWRSYNYAVSSAFWL
AWFKTTFGVSTICDFYQVTDL----GYRSSFCNG-SMVCELCFSGFDMLDNYDAINVVQHVVDRRLSFD-YISLFKLVVELVIGYSLYTVCFYPLFVLIGMQLLTTWLPEFFMLETMHWSARLFVFV
QWIKNTFSLVTICDLYSIQDV----GFKNQYCNG-SIACQFCLAGFDMLDNYKAIDVVQYEADRRAFVD-YTGVLKIVIELIVSYALYTAWFYPLFALISIQILTTWLPELFMLSTLHWSFRLLVAL
AWFKTTFGVSTICDFYQVTDL----GYRSSFCNG-SMVCELCFSGFDMLDSYDAINVVQHVVDRRVSFD-YISILKLVVELIIGYSLYTVCFYPLFVLIGMQLLTTWLPEFFMLETMHWSARLFVFV
GVLLSNFGAPSYCNGVRELYLNSSNVTTMDFCEG-SFPCSICLSGLDSLDSYPALETIQVTISSYKL-D--LTILGLAAEWVLAYMLFTKFFYLLGLSAIMQVFFGYFASHF--ISNSWLMWFIISI
FCVRFGPFE--FCSETVNGYAKSN-FVKDDYCDG-SLGCKMCLFGYQELSQFSHLDVVWKHITDP-LFSNIQPFIVMVLLLIFG-DNYLRCFLLYF---VAQMISTV-GVFLGYKET-------NWF
MFVRFSPANDYFCKDHVEGYSNST-FVKDEYCAS--TMCKVCLLGFQELADLPHTKVVWKYVGFP-IFVNWLPFLYLAFLFTFG-GIFVKGLVCYF---FAQYVNTL-GVYFGMQEK-------FWP
MFIRFTPVGTPICKRYTDGYANST-FDKNDYCGN--VLCKICLYGYEELSDFTHTRVIWQHLKDP-LIGNILPLFYLVFLIIFG-GFFVRIGITYF---IMQYINAA-GVALGYQDN-------VWL
MLIRFSFLNKYFCDGYVAGYANST-FVKKDFCNG-GLVCDACLHGFDQLSDFSHLNVKWDYITVP-FALKVYPSVVAFLLFLFG-GVYVKFMMLYV---LAQYVNTF-GVYFGFQDY-------FWV
LTVRFSPLNSVFCDDYVDGYYNST-FVKSDYCDG--LVCKVCLYGYQELSDFPHLDLTWEFITHP-LLVSFMPLLYMAFLLCFG-NKWVRFLMCYF---ILQYVNAA-GVVLGLQDS-------IWA
MLVRFGPLNESLCTDYVKNYSESN-FNKAAYCDG--ITCKTCLYGYQELSDFPHTSTVWEHVKDP-LFKKVMPMFYMAFLLIFG-GTITRSCMLYF---LAQYVNNI-GVFLGVQDN-------VWA
MIIRFSFVSDIFCSGYVDGYANSS-FDKNAYCDG--QLCKVCLFGYDELADFPHTTVVWEHLKDP-FVINVIPLFYLGFLAIFG-GTVTRIMVLYF---VSQYVNML-GAYLGVQDS-------VWF
LFVSIPVVHKLACSGSVQAYSNSS-FVKSEVCGN-SILCKACLASYDELADFDHLQVSWDYKSDP-LWNRVIQLSYFIFLAVFG-NNYVRCLLMYF---VSQYLNLW-LSYFGYVKY-------SWF
VIVSVPFIHRFACASYTKAYANSS-FVKADVCTR-SVLCKACLASYEELSDFDNLKVIWDYKSDP-LWSKMLQLVYFGALMVFG-NNVLRVAMLYF---VAQCLNTW-FSYYGLVNY-------SWL
LLLRFGPLHDTVCTSYVEGYSKSN-FDKNAFCEN--LACKTCLYGYEELSDFPHTVTTWTHLGDP-LFKTLLPLIYIAFLLIFG-GVVVRGFMLYF---VAQYVNQF-GVVLGFQDS-------VWA
ILVRFSFFNDYICGSAVRGYASSD-FDKSKFCNG-SLVCKTCLFGYQELSEFQHVGVVWSYVREP-LFASVLPLCYFAVIAIFG-GVVERFALCYF---AAQFINNV-LSFLKLQDS-------FWL
MFIRFGPPNETLCKDHVDGYANST-FVKDDYCNS--ALCRVCLFGYQELADLPHTNVVWRHVGMP-LFVNWMPLFYLAFLFIFG-GFVTKGFVLYF---VAQYVNAF-GVHFGMQDL-------FWP
TTLRFSS----LCKGWTDGYANST-FIKQDYCNG-SLICYECLRGYEELSDFPHTQVKWSFTYNLSEFALFYHVLTFTIMWVFG-NKYVKALLFYF---VLQCWNSA-MCWFDETEP-------IWF
VVVSVPLFHKVACSRYSSMYANSS-FVKSDVCSS-SVLCKACLSSYEELSDFDHLRVVWDYKSDP-LWYKLVQLFYFGTLMIFG-NNIVRFCMLYF---VAQLFNNW-LSYYGLVNY-------SWF
MIVQFSPFNSLLCGDIVSGYEKST-FNKDIYCGN-SMVCKMCLFSYQEFNDLDHTSLVWKHIRDP-ILISLQPFVILVILLIFG-NMYLRFGLLYF---VAQFISTF-GSFLGFHQK-------QWF
MVVQLNPFNSLFCSDTISGYENST-FDKDVYCGK-SMRCRMCLFGYQELSDLEHTSVIWKHIRDP-ILAGLQPFVILVILLIFG-NMYLRFGLLYF---VAQFISTF-GSFVGFHQK-------QWF
MTIRFTPIGSPVCDDVVAGYANSS-FDKNEYCNS--VICKVCLYGYQELSDFSHTQVVWQHLRDP-LIGNVMPFFYLAFLAIFG-GVYVKAITLYF---IFQYLNSL-GVFLGLQQS-------IWF
LFVSIPVVHKLTCNGAVQAYKNSS-FIKSAVCGN-SILCKACLASYDELADFQHLQVTWDFKSDP-LWNRLVQLSYFAFLAVFG-NNYVRCFLMYF---VSQYLNLW-LSYFGYVEY-------SWF

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

327335886153*72620000----100016540-854536*4386*6+70*248465*32133324-7--45462656*5478*599*24844967575465855866111--2444946245627

669676300105*332536*24*6-*4*326*44--53*43**289788778357273*475326-4523653446655957**-536494676*7---64*66955-663633351-------4*4

327544542003*31320010----100035544-255535*828674+5172474638321222-4-2--5364386655778-53672464466---54667454-434101142-------454

                                                                                                                               

MWVRFTFGNSTLCDGYV+GYANSSNFDK+DYCNGRSLLCK+CLSGYDELSDYPHL+VVW+HVSDPVLFDNYIPL+YLAF+LIFGYGLYTRFFYLYFLLIVAQY+NTWLGVFFGLQDYHWLVRLLVWF
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Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

ISLVPTSILVRMYIYCASFYFVYRAYVHVVSGCQDTRCLMCYKRNLARRVECHTVVQGSRKSFYVHANGGT-GFCEKHAWNCINCDSYGPGNTFICDEVAVDLSTTFKRPVKPTDKSHYFVDSVEVK
ANMLPAHVFMRFYIIIASFIKLFILFRHVAYGCSKPGCLFCYKRNRSLRVKCSTIVGGMIRYYDVMANGGT-GFCSKHQWNCIDCDSYKPGNTFITVEAALDLSKELKRPIQPTDVAYHTVTDVKQV
VQMAPISAMVRMYIFFASFYYVWKSYVHVVDGCNSSTCMMCYKRNRATRVECTTIVNGVRRSFYVYANGGK-GFCKLHNWNCVNCDTFCAGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVTVK
VKLIPLSSLLRMYIVSAFLWLCYKGFVHVRYGCTNVSCLMCYKRNIATRVECSTVVNGVKRVFYVNANGGT-YYCTKHNWNCVNCDTYTVDSTFISRPVALDLSAQFKRPINHTDEAYYEVTSVQVR
ANMLPAFVLLRFYIVVTAMYKVVGFIRHIVYGCNKAGCLFCYKRNCSVRVKCSTIVGGVIRYYDITANGGT-GFCVKHQWNCFNCHSFKPGNTFITVEAAIELSKELKRPVNPTDASHYVVTDIKQV
ANLLPAHVFLRFYITVTFIFKIFSLFRHVIHGCNKAGCLFCYKRNRSVRVKCSTVVGGMIRYYDVMANGGT-GFCSKHQWNCINCDSYKPGNTFITVEAAAELSKELRRPVVPTDVAYHTVTDVKQV
ANLLPFHVFLRLYIIVVFIFKMFKLFRHVVHGCNKPGCLFCYKRNKSVRVKCSTVVGGMLRYYDVMANGGI-NFCNKHQWNCIGCDSYKPGNTFITVEAAAELSKEFKRTINPTDVTHYVVECVQQV
VTHIPLHGLVRVYNFLACLWFLRKFYSHVINGCKDTACLLCYKRNRLTRVEASTIVCGTKRTFYIAANGGT-SYCCKHNWNCVECDTAGVGNTFICTEVANDLTTTLRRLIKPTDQSHYYVDSVVVK
VTHIPLLGLVRIYNFLACLWFLRRFYNHVINGCKDTACLLCYKRNRLTRVEASTVVCGSKRTFYIVANGGT-SFCCRHNWNCVDCDTAGIGNTFICEEVANDLTTSLRRLVKPTDKSHYYVESVTVK
IRLVPFTSMLRMYIVIAFLWLCYKGFLHVRYGCNNVACLMCYKKNVAKRIECSTVVNGVKRMFYVNANGGT-HFCTKHNWNCVSCDTYTVDSTFICRQVALDLSAQFKRPIIHTDEAYYEVTSVEVR
TTYIPLCGLLRVYNVLATLWYLRRFYNHVINGCKDTACMLCYKRNRLTRVEASTVVCGVKRTFYITANGGI-SFCSRHNWNCVDCDTTGLGHTFICEEVANDLTTSLRRLVKPTDRSHYYVESVEVK
FTHIPMAGLVRMYNLLACLWLLRKFYQHVINGCKDTACLLCYKRNRLTRVEASTVVCGGKRTFYITANGGI-SFCRRHNWNCVDCDTAGVGNTFICEEVANDLTTALRRPINATDRSHYYVDSVTVK
ANMLPAFTLLRFYIVVTAMYKVYCLCRHVMYGCSKPGCLFCYKRNRSVRVKCSTVVGGSLRYYDVMANGGT-GFCTKHQWNCLNCNSWKPGNTFITHEAAADLSKELKRPVNPTDSAYYSVTEVKQV
ANMLPAHVFMRFYIIIASFIKLFSLFRHVAYGCSKSGCLFCYKRNRSLRVKCSTIVGGMIRYYDVMANGGT-GFCSKHQWNCIDCDSYKPGNTFITVEAALDLSKELKRPIQPTDVAYHTVTDVKQV
ANMLPAFTLLRFYIVVTAMYKVYCLCRHVMYGCSNPGCLFCYKRNRSVRVKCSTVVGGSLRYYDVMANGGT-GFCTKHQWNCLNCDSWKPGNTFITLEAAADLSKELKRPVNPTDSAYYSVTEVKQV
VQMAPVSAMVRMYIFFASFYYIWKSYVHIMDGCTSSTCMMCYKRNRATRVECTTIVNGMKRSFYVYANGGR-GFCKTHNWNCLNCDTFCTGSTFISDEVARDLSLQFKRPINPTDQSSYIVDSVAVK
LHFIPFDVICDELFVTVIVIKVISFVRHVLFGCENPDCIACSKSARLKRFPVNTIVNGVQRLFYVNANGGS-KFCKKHRFFCVDCDSYGYGSTFITPEVSRELGNITKTNVQPTGPAYVMIDKVEFE
LQIIPFDIFGDEIVVTFIVYKALMFIKHVCFGCEKPSCVACSKSARLNRVPMQTIVNGANKLFYVVANGGS-SYCHKHKFFCLNCDSYGPGNTFINETVARELSNVVKTNVQPTGESFIEVDKVSFE
LHLLPFNSMGNIIVVAFIVTRILLFLKHVLFGCDKPSCIACSKSAKLTRVPLQTILQGVTKSFYVNANGGK-KFCKKHNFFCVDCDSYGYGCTFINDVIAPELSNVTKLNVIPTGPATIIIDKVEFS
VHIIPFDVFCDEILAIFCAVKGLLFLKHVIMGCDSPSCIACSKSARLRRVPMTTVVNGANKSFYVTANGGT-KFCTKHNFFCVDCGSYGNNSTFINDHVARELSNVVKTSVRPTGPAYIEIDRVDFS
LHLVPFDIFCDEIVVCWLVYVILAFLKHVCFGCEKPSCVACSKSARLTRIPIQTVVNGSTKVVYVAANGGNRPFCKKHNFFCVNCDSYGVGCTFINEHVARELANVTKTNVQPTGDAYIVIDKVEFQ
LQFVPFDVFGDEIVVIFLVVKILLFAKHIVFGCDKPSCVACTKSARLTRVPMQTIVNGSNKSFYVAANGGK-KFCKKHNFFCVNCDSYGPGNTFINDVVAAEISNVVKTSVAPTAPATIDVTKVEFQ
LQFFPFDVFGDEIVVLFLVVRVLMFLKHVLFGCDKPSCLACSKSARLKRVPVSTIVSGANKSFYVNANGGT-SFCKKHNFYCVNCDSYGLGCTFINDVVAAEVGNVTKLNVQATGPAFVEVDKVEFN
LHVVNFESISVEFVIIVVVFKAVLALKHIFLPCNNPSCKTCSKIARQTRIPIQVVVNGSMKTVYVHANGTG-KLCKKHNFYCKNCDSYGFDHTFICDEIVRDLSNSIKQTVYATDRSYQEVTKVECT
LHIVNFETVAAEIVVLMVVVKGFFFLKHYWYGCDKASCLSCSKTAKQKRIPVSVIVNGSMKTIYVHTNGGS-KFCSKHNFYCKNCESNGVGNTFICHEVVRELSNIVKHTVHATDVAFKEVDKVECS
LQLVPFSIFGDEIVVLFLVIKFMLFLKHVFFGCEKPSCVACSKSARLTRIPMQTIVNGSNRSFYVVANGGK-KFCEKHKFFCVNCDSYGQGNTFINDVVAAEVSNVVKTNVIATGPAVIDITKVEFH
VQLVPFDIFGDEILVMFLSYKAICFFKHVVFGCDKPSCVACCKSAKLKRIAMDTIVNGSRRSFYVNANGGA-KLCKKHNFFCVACDSYGSGHTYINDHIANELHNVTKLHVKPTGPAFINVDRVEFS
LHLIPFSTFGDEMVVLFLVGRFLMFVKHVCFGCDKASCVACSKSARLTRVPMQTIVCGANKSFYVTANGGK-NFCSRHNFFCVNCDSHGPGNTFINEVVARELSNVVKSSVKPTDVAYLEVDKVEFN
LNFIKFSSISAHGFSLFCVFKIACFVKHVVFGCNDVKCLSCSRSAKYDRISCDTIVNGVKRSFYVKANGGK-SFCEKHQFFCQNCDSYGVGCTFINDHVAKEVANVTRTAVRATGPAYVEVDKVTFE
LNVVYFETVAAELVVIMAVIKVFFFLKHYWYGCDKADCKSCSKIAKQNRIPVNVVVNGSIKSVYVHTNGGS-KFCKRHNFYCKNCDSYGSDNTFICHEIVKDLSSAVKHPVYATDVSFKEVDKVECS
LHFVPFDVLCNEFLATFIVCKIVLFVRHIIVGCNNADCVACSKSARLKRVPLQTIINGMHKSFYVNANGGT-CFCNKHNFFCVNCDSFGPGNTFINGDIARELGNVVKTAVQPTAPAYVIIDKVDFV
LHLVPFDVLCNEFLATFVVCKIVLFARHIIVGCNDADCIACSKSARLKRVPLQTIVNGMNKSFYVNANGGT-HFCNKHNFFCVNCDSFGPGNTFINGDIARELGNVVKTTVQPTAPAYVVIDKVDFA
LQLVPFDVFGDEIVVFFIVTRVLMFIKHVCLGCDKASCVACSKSARLKRVPVQTIFQGTSKSFYVHANGGS-KFCKKHNFFCLNCDSYGPGCTFINDVIATEVGNVVKLNVQPTGPATILIDKVEFS
LHVVNFESISAEFVIVVIVVKAVLALKHIVFACSNPSCKTCSRTARQTRIPIQVVVNGSMKTVYVHANGTG-KFCKKHNFYCKNCDSYGFENTFICDEIVRDLSNSVKQTVYATDRSHQEVTKVECS

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

5557*52588*7*66475875833463*933**5454*98***9*454*9794*9*6*55949592****4-39*24*6***74*4865454***7258*39*84489*5942**27482*649264

95773*657743675567654664769*6667*6464*57*795*965*76858976*52957**28**84-27*39*6*9*45*4*4*343*9*812963993957922*27*528444979*581

754786257533756654764632454*622+*4455*54*6937954*937589+6*549465928**83-37*39*696*58*+865353*+*712783997336934932*518332964+552

                                                                                                                               

LHLVPFDVF+REY+VLF+VYKVLLFLKHV+FGC+KPSCLAC+KRARLTRVPCSTIVNGSKRSFYVNANGGTRKFCKKHNFNCVNCDSYGPGNTFINDEVARELSNVVKRPVQPTDPAYYEVDKVEFV
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Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

DTFVHLYYSKNDTRVYDRYPL----SVFSSVDFLKLANIK---TMPS-TNVLVFDASNKTEENTTVAASVYYSQLCCQPMLLIEQKLLSNIGDATEVSKKMLDAYIEKFMSTFGVTMEKLKTFVSAA
GCYMRLFYERDGQRTYDDVNA----SLFVDYSNLLHSKVK----GVPNMHVVVVEND--ADKANFLNAAVFYAQSLFRPILMVDKNLITTANTGTSVTETMFDVYVDTFLSMFDVDKKSLNALIATA
NGSIHLYFDKAGQKTYERHSL----SHFVNLDNLRANNTK---GSLP-INVIVFDGKSKCEESSAKSASVYYSQLMCQPILLLDQALVSDVGDSAEVAVKMFDAYVNTFSSTFNVPMEKLKTLVATA
NGYVYCYFDSEGEQSYERFPV----DSFTNVSKLYYSELK---GNPPAFNVLIFDATNRIEENAVKTAAIYYSQLACKPILLVDKRMVGVVGDDTAIAKTMFEAYAQSYLLKYNIAMDKVKSLYATA
GCMMRLFYDRDGQRVYDDVDA----SLFVDINNLLHSKVK----VVPNLYVVVVESD--ADRANFLNAVVFYAQSLYRPILLVDKKLITTACNGISVTQTMFDVYVDTFMSHFDVDRKSFNNFVNIA
GCSMRLFYDRDGQRVYDDVNA----SLFVDYNNLLHSKVK----SVPNLHVVVVEND--ADKANFLNAAVFYAQSLFRPVLMVDKSLITTANTGTSVSQTMFDVYVDTLLSMFDVDRKSLTSFINTA
GCKMRLFYEKDGQRVYDDVNA----SMFVDFNGLLHSKVN----GVPKTNVVIVDGD--ADKANFLNAVVFYAQSLFRPVLMIDKSLLTTASTGTNVSKTMFDVYVDTLLGMFEVERKSLNNFIQVA
DAVVELHYNRDGSSCYERYPL----CYFTNLEKLKFKEVCKTPTGIPEHNFLIYDTNDRGQENLARSACVYYSQVLCKPMLLVDVNLVTTVGDSREIAIKMLDSFINSFISLFSVSRDKLEKLINTA
DSVVQLHYSREGASCYERYPL----CYFTNLDKLKFKEVCKTPTGIPEHNFLIYDSSDRGQENLARSACVYYSQVLSKPMLLVDSNMVTTVGDSREIASKMLDSYVNSFISLFGVNRDKLDKLVATA
NGYVYCYFESDGQRSYERFPM----DAFTNVSKLHYSELK---GAAPAFNVLVFDATNRIEENAVKTAAIYYAQLACKPILLVDKRMVGVVGDDATIARAMFEAYAQNYLLKYSIAMDKVKHLYSTA
NSVVQLNYTRDGQLCYERVPL----CNFSNIDKFKFKEVCKSTTGIPEFNFVIYDSTDRGQENLARSACVYYSQVLCKSILLVDSNLMNTVGDSSAIAIRLLDSFINSFASLYNVSRDKLEKLISTA
ETVVQFNYRRDGQPFYERFPL----CAFTNLDKLKFKEVCKTTTGIPEYNFIIYDSSDRGQESLARSACVYYSQVLCKSILLVDSSLVTSVGDSSEIATKMFDSFVNSFVSLYNVTRDKLEKLISTA
GCSMRLFYERDGQRVYDDVNA----SLFVDMNGLLHSKVK----GVPETHVVVVENE--ADKAGFLGAAVFYAQSLYRPMLMVEKKLITTANTGLSVSRTMFDLYVDSLLNVLDVDRKSLTSFVNAA
GCSMRLFYDRDGQRTYDDVNA----SLFVDYSNLLHSKVK----SVPNMHVVVVEND--ADKANFLNAAVFYAQSLFRPILMVDKNLITTANTGTSVTETMFDVYVDTFLSMFDVDKKSLNALIATA
GCSMRLFYERDGQRVYDDVSA----SLFVDMNGLLHSKVK----GVPETHVVVVENE--ADKAGFLGAAVFYAQSLYRPMLMVEKKLITTANTGLSVSQTMFDLYVDSLLNVLDVDRKSLTSFVNAA
NGALHLYFDKAGQKTYERHPL----SHFVNLDNLRANNTK---GSLP-INVIVFDGKSKCDESASKSASVYYSQLMCQPILLLDQALVSDVGDSTEVSVKMFDAYVDTFSATFSVPMEKLKALVATA
NGFYRLYS---GE-TFWRYNFDITESKYSCKEVFKNCNVL--------DDFIVFNNN-GTNVTQVKNASVYFSQLLCRPIKLVDSELLSTLSVDF--NGVLHKAYIDVLRNSFGKDLNANMSLADC-
NGSYYLYS---GE-TFWRYNFDVTEAKYGCKEVLKNCNVL--------SDFIVYNNT-GTNVSQIRNACVYFSQMLCKPIKLVDATLLSTLNVDF--NGALHSAFVQVLNDSFSKDLSSCASMTEC-
NGFYYLYS---GS-TFWKYNFDITEAKYACKDVLKNCNIL--------TDFVVFNNS-GSNVTQVKNACVYFSQLLCKPIKLVDSALLASLNVDF--SANLHKAFVEVLSNSFGKDLSNCSNMNEC-
NGFYRLYS---GD-TFWRYNYDITESKFSCKEVLKNCNTV--------DDFIVYNNT-GTNVTQVRNACVYLSQLMCRPIKLVDAQLLSSLNVDF--NGALHKAFVEVLQNSFSVDLADCNTMSEC-
NGFYYLYS---GE-TFWRYNFDITSSKYSCKEVLKSCNIL--------SDFIVFDNN-GTNVSQVHNASVYLSQLLCKPIKLVDSALLSTLDVDF--NGALHSAFLEVLNNSFNKDFSGCATMSEC-
NGFYYLYGPD--N-VFWRYNFDITESKYGCKDVLKSCNIL--------SDFIVYNNA-GSNVAQVRNACVYFSQLLCKPIKLVDSTLLSTLNVDF--NGALHSAFVDVLNESFSKDLSSCTTMSDC-
NGFYYLYS---GN-TFWKYNYDITDSRYSCKEALKTCNVA--------ADFIICNNT-GSNMAQVKNACVYFSQLLCKPIKIVDSTLVSTLGVDF--STSIHSAFVEILTDSFGKDLSNCTTMSQC-
DGFYRFYV---GE-EFTAYDYDVKHKKYSSQEVLKTMFLL--------DDFIVYNPS-GSSLASVRNVCVYFSQLIGRPIKIVNSELLEDLSVDF--KGALFNAKKNVIKNSFNVDVSECKNLEEC-
EGFYRLYT---GD-EYTRYNYDITDKKYSCKEVLKSLQLI--------DDFVVYDPT-GTTPANLHNACVYWSQLLGKPIKLVNRDLIQSLTVDF--NGVLFDAHRRVISNSFNVDVADCKTLRGC-
NGFYYLYGDD-GK-TFWRYNFDITEGKYSCKEVLKNSNVL--------ADFIVYNNV-GSNLAQVKNACVYFSQLLCKPIKLVDATLLATLNVDF--NGALHAAFVEVLNESFGKDLKSCSTMADC-
DGFYRIFS---GD-KFWKYNFDITDKKFSCKEVLKNCNIL--------DDFIVFDNN-GSNLSQVQNACVYLSQLLCKPIKIIDSTLLSSLNVDF--NGALHKAFLDVLHNSFGKDFSSCKTMHDC-
DGFYYLYS---GE-TFWRYNFDITDNKYSCKEALKSCNVL--------SDFIVYNDA-GSNITQVRNACVYFSQLLCKPIKLVNASLLSTLNVDF--NGALHSAFVNVLSDSFSRDLSNCSTMNEC-
DGFYYLYS---GE-QFWKYEFDVSSKKFDSENCIKDLSLG--------ADFMVYNDN-GTARANALNASVYFSQLLCKPIKVVNRVLLSSLTIDH--GSAMHEAYCKVLHNSFNKDFTRCTDLQNC-
DGFYRFYT---GD-EYTRYNFDVTDKKYSCKEVLKSLQLL--------DDFVIYDPN-GTTPANLHNACVYWSQLLGKPIKLVNRDLIQSLTVDF--NGVLLEAHKRVVGNSFNVDVSNCKTLREC-
NGFYRLYS---GD-TFWRYDFDITESKYSCKEVLKNCNVL--------ENFIVYNNS-GSNITQIKNACVYFSQLLCEPIKLVNSELLSTLSVDF--NGVLHKAYVDVLCNSFFKELTANMSMAEC-
NGFYRLYS---GD-TFWRYDFDITEPKYGCKEVLKNCNVL--------ENFIVYNNN-GSNVTQVKNACVYFSQLLCEPIKLVDSELLSTLSVDF--NGVLHKAYVDVLCNSFSKELTASMSMAEC-
NGFYYLYS---GD-TFWKYNFDITDSKYTCKEALKNCSII--------TDFIVFNNN-GSNVNQVKNACVYFSQMLCKPVKLVDSALLASLSVDF--GASLHSAFVSVLSNSFGKDLSSCNDMQDC-
DGFYRFYV---GD-EFTSYDYDVKHKKYSSQEVLKSMLLL--------DDFIVYSPS-GSALANVRNACVYFSQLIGKPIKIVNSDLLEDLSVDF--KGALFNAKKNVIKNSFNVDVSECKNLDEC-

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

472857494545424*97457----52*676638434575----5570457996974--67775447*699*8*575778*999349874777534972498959775755474936657538666*

7*5*6896---34-3984*79*953399576788*65477--------48*897766-*8737874*87**7**9997*9*99843*946*59*7--476953*6449937**549743746924*-

47466744---+6-3956455----339653638533475--------147996743-054275647+69978*576678699743994477552--42395456466723375533336338248-

                                                                                                                               

NGFYRLY+DRDGQRTYWRYNFDITESKFSCKEVLKNCNVLKT+TGVPEDDFIVYDNNDGSNEAQVKNACVYYSQLLCKPIKLVDS+LLSTLNVDF+VNGALFDAYVDVLLNSFNVDLSSCKTL+ECA
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Bovine-CoV
Covid-19
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HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

KNSLNDGVPLEKVLKEFVAAAKQNC--AE-TDVEADSIVNALQLTFKDDVDITKDSYNDFVLTYNKVDS--MTPYDLGVCIEVGARHVNANVAKANAAALIWNIDHYLLLSESFRRQIRSSARKNGL
HSSIKQGTQICKVLDTFLSCARKSC-SID-SDVDTKCLADSVMSAVSAGLELTDESCNNLVPTYLKGDN--IVAADLGVLIQNSAKHVQGNVAKIAGVSCIWSVDAFNQLSSDFQHKLKKACCKTGL
EAELAKNVSLDNVLSTFISAARQGF--VD-SDVETKDVVECLKLSHQSDIEVTGDSCNNYMLTYNKVEN--MTPRDLGACIDCSARHINAQVAKSHNIALIWNVKDFMSLSEQLRKQIRSAAKKNNL
LHQIASGTSVEAVLKVFVGSTREEARDLE-SDVDTNELVSCIRMCHQDGWEWTTASWNNLVPTYLKQET--LSTLEVGQLITSNARYINANMAKSAAVQIVWRYADFARLSESVRRQLKIAARKTGL
HASLREGVQLEKVLDTFVGCVRKCC-SID-SDVETRFITKSMISAVAAGLEFTDENYNNLVPTYLKSDN--IVAADLGVLIQNGAKHVQGNVAKAANISCIWFIDAFNQLTADLQHKLKKACVKTGL
HSSIKEGVQLDKVLNTFISCARKSC-SID-SDVDTKCVADSVMSAVAAGIELTDESYNNLVPTYIKSDN--IVAADLGVLIQNSSKHVQGNVAKIAGVSCIWSVDAFNQLSSDFQHKLKKACCKTGL
HKSLAEGVQLEKVLNTFIGCARKTC-SID-SDVDTRCLADTVMSTVAAGLDMTDESCNNLVPTYIKSDN--IVAADLGVLIQNNCKHVQGNVAKMAGVSCIWHVDVYNQLSSDFQHKLKKACVKTGL
RDCVRRGDDFQNVLKTFTDAARGHA-GVE-SDVETTMVVDALQYAHKNDIQLTTECYNNYVPGYIKPDS--INTLDLGCLIDLKAASVNQTSMRNANGACVWNSGDYMKLSDSFKRQIRIACRKCNI
RDCVKRGDDFQTVIKTFTDAARGPA-GVE-SDVETSSIVDALQYAYKHDLQLTTEGFNNYVPSYIKPDS--VATADLGCLIDLNAASVNQTSIRNANGACIWNSSDYMKLSDSLKRQIRIACRKCNI
LQQISSGMTVESVLKVFVGSTRAEAKDLE-SDVDTNDLVSCIRLCHQEGWEWTTDSWNNLVPTYIKQDT--LSTLEVGQFMTANAKYVNANIAKGAAVNLIWRYADFIKLSESMRRQLKVAARKTGL
KDCVKRGEDLQSVLKTFIQAARVHA-NVE-SDVETASIVDGIQYAHKNDIELVTDSFNNYIPSYVKPDS--IATVDLGCLIDLKAASVNPASMRNANGACVWNIDAYLKLSDSLKRQIRVACRKCSL
RDGVRRGDNFHSVLTTFIDAARGPA-GVE-SDVETNEIVDSVQYAHKHDIQITNESYNNYVPSYVKPDS--VSTSDLGSLIDCNAASVNQIVLRNSNGACIWNAAAYMKLSDALKRQIRIACRKCNL
HNSLKEGVQLEQVMDTFIGCARRKC-AID-SDVETKSITKSVMSAVNAGVDFTDESCNNLVPTYVKSDT--IVAADLGVLIQNNAKHVQANVAKAANVACIWSVDAFNQLSADLQHRLRKACSKTGL
HSSIKQGTQIYKVLDTFLSCARKSC-SID-SDVDTKCLADSVMSAVSAGLELTDESCNNLVPTYLKSDN--IVAADLGVLIQNSAKHVQGNVAKIAGVSCIWSVDAFNQFSSDFQHKLKKACCKTGL
HNSLKEGVQLEQVMDTFVGCARRKC-AID-SDVETRSITKSVMSAVNAGVDFTDESCNNLVPTYVKSDT--IVAADLGVLIQNNAKHVQSNVAKAANVACIWSVDAFNQLSADLQHRLRKACSKTGL
HSELAKGVALDGVLSTFVSAARQGV--VD-TDVDTKDVIECLKLSHHSDLEVTGDSCNNFMLTYNKVEN--MTPRDLGACIDCNARHINAQVAKSHNVSLIWNVKDYMSLSEQLRKQIRSAAKKNNI
---------------------KS---ALGLS-ISDHEFTSAISNAHRCDVLLSDLSFNNFVSSYAKPEE-KLSAYDLACCMRAGAKVVNANVLTKDQTPIVWHAKDFNSLSAEGRKYIVKTSKAKGL
---------------------KQ---ALGFD-VSDEEFVDAVSNAHRFNVLLSDNSFNNLLTSYAKPEE-QLSTHDVATCMRFNAKVVNHNVLIKENVPIVWLARDFQQLSEEGRKYLVKTTKAKGV
---------------------RE---SLGLSDVPEEEFSAAVSEAHRYDVLISDVSFNNLIVSYAKPEE-KLAVHDIANCMRVGAKVVNHNVLTKDNVPVVWLAKDFIALSEEARKYIVRTTKTKGI
---------------------KE---RIGLD-VSDDEFLAAVTNAHRYDVLLSEVSFNNFITSYAKPEE-KLSAFDCAQCVRAGAKIVNHNVIVKEKLSIVWLAKDFQALSAEGRKYIVKTSKVKGL
---------------------KS---LLGFE-VSDEDFYNAVSDAHRFNILLTDISFNNFITTYAKPEE-KFATHDAAVCMRSGSKIVNHNVLIKENAAVVWYQRDFHALSEDCRKYIVKTSKQKGV
---------------------KT---ALDIE-ADDEDFVNCVSNAHKFNVLLTDLSFNNFVTSYAKPEE-KLSTHDIAACMRGGSKVVNHNVLVKENVPIVWLAKDFNMLSEEGRKYVVKTAKIKGI
---------------------RA---TLGFDDISDEDFTGAVANAHRYGLLLTDISFNNFITSYAKPEE-KMSVHDLAICMRSGARVANHNVLVKENVPVVWSAEAFNALSEESRKYVVKTSKVKGL
---------------------YK---LCNLD-VTFSTFEMAINNAHRFGILITDRSFNNFWPSKIKPGSSGVSAMDIGKCMTFDAKIVNAKVLTQRGKSVVWLSQDFSTLSSTAQKVLVKTFVEEGV
---------------------YE---ACKTD-VPYNVFEDVVNNAHKYDVLMTDISYNNIWLTYAKPEE-NLSTFDIANCIKAGAKVVSHNVLIKENVPIVWYAKDFISLSNEARQLLIKTSKAKGV
---------------------KT---ALDID-ADDEEFVNGVSNAHRYNTLLSDLSYNNFVTSYAKPEE-KLSTHDLAACMRGGAKVVNHNILVKENVPIVWYAKDFNMLSEEGRRYVVKTAKLKGV
---------------------KE---LLELD-VSDDDFIKVVSDAHRFDVLITDTSFNNFCTSYAKPAE-KLSSFDLAHCMRSGAKVVNHNVLIKEKMPIVWNCVDFAKLSVDARKYIVKTAKVKGV
---------------------KQ---ALGFE-VSDDEFLNGVSDAHRYNVLLSDTSCNNLVTSYAKPEE-KLSVHDLGTCMRFGAKVVNHNVLIKENVPVVWLASEFHLLSEEGRKYIVKTTKAKGV
---------------------KS---VAGIE-CRDSTFETGVKLAHKFDILLCNDSANNFVTTYAKAGT-RIGTADLAVFNRESVREVSHAVLARNKTTIVWSVNVFSKLSGDTQDYIVRTTKAKGL
---------------------YE---ACKTD-VPYHTFEDVVVHAHKYDVLMTDLSFNNFWLTYAKPED-NLTSFDIANCIRANAKAVNHSVLSKENVPIVWSATDFVKLSGEAKHLLIKTAKAKGV
---------------------KA---TLGLT-VSDDDFVSAVANAHRYDVLLSDLSFNNFFISYAKPED-KLSVYDIACCMRAGSKVVNHNVLIKESIPIVWGVKDFNTLSQEGKKYLVKTTKAKGL
---------------------KT---ALGLT-VSDDDFVSAVANAHRYDILLSDLSFNNFFTSYAKPEE-KLSAYDVACCMRAGSKVVNHNVLTKESTPVVWSAKDFNTLSQEGKKYLVKTTKAKGL
---------------------KS---TLGFDDVPLDTFNAAVAEAHRYDVLLTDMSFNNFTTSYAKPEE-KFPVHDIATCMRVGAKIVNHNVLVKDSIPVVWLVRDFIALSEETRKYIIRTTKVKGI
---------------------YR---ACNLN-VSFSTFEMAVNNAHRFGILITDRSFNNFWPSKVKPGSSGVSAMDIGKCMTSDAKIVNAKVLTQRGKSVVWLSQDFAALSSTAQKVLVKTFVEEGV

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

324944743734*944*74779216-179-8**983396478547432567683477*87867*6*498--866299*57965474499555795377689*343195388447787+93893*87+

---------------------63---37365-72334*238932**9757*9773*6**864877*745-47664*7+28662569389449+5764469**2523*23**367746999*5537*9

---------------------63---073-5-74434733694274425646853+7*+765875*445--765299+37954384298345743244689*2434923++4557839438532479

                                                                                                                               

H+SLKEGVQLEKVLKTF+G+AR+SC+AL+LSDVSTDDFVDAVSNAHRYDVLLTDESFNNFVPSYAKPEESKLS+ADLGVCIR+GAKVVNHNVLKK+NVP+VWSAKDFN+LSEE+RKYLVKTCKKKGL
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Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
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MERS-CoV

MHV
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Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

QFKLTCSKNRQVTPFLT----TKIMFSG-GATYTTWLKRLL--------KVAMVMLLVCCILYCLLPSFKSQPLNMYSDEIIDFKVIEDGSLRDITADDTCFSNKHSSFVSWLSRNGF-KMTTTSRH
KLKLTYNKQMANVSVLT----TPFSLKGGAVF-SYFVY-----------VCFLLSLVCFIGLWCLMPTYTVHKSDFQLPVYASYKVLDNGVIRDVSVEDVCFANKFEQFDQWYESTFGLSYYSNSMA
PFKLTCATTRQVVNVVT----TKIALKG-GKIVNNWLKQLI--------KVTLVFLFVAAIFYLITPVHVMSKHTDFSSEIIGYKAIDGGVTRDIASTDTCFANKHADFDTWFSQRGG-SY-TNDKA
SLQLTTSNLKADVACVV----TPFKVVGGNKRVIPWRSILV--------HVLMLLVVLNPQ--WFTPWYTMT---AVPYDVIDFKVIDNAILRDIVPTDTCFANKFETFDNWYHNRFG-TY-ENNWR
KLKLTFNKQEASVPILT----TPFSLKGGVVL-SNLLY-----------ILFFVSLICFILLWALLPTYSVYKSDIHLPAYASFKVIDNGVVRDISVNDLCFANKFFQFDQWYESTFGSVYYHNSMD
KLKLTYNKQSSNVSVLT----TPFSLKGGAVF-SYFVY-----------SCFVVSLICFIGLWCLMPTYSVHKSDFELPIYASYKVLDNGVIRDVSVNDVCFANKFEQFDAWYESTFGLTYYSNSMA
KLKLTYNKQAANVSILT----MPFSLKGGALV-SNVLF-----------KCFIASLIVFCTLWLFMPSYSVHKSAYELPAYASFKVIDNGVVRDVDVKDVCFANKYAQFDQWYESTFGLSYYSNHHS
PFRLTTSKLRAADNILS----VKFSATKIVGGAPSWLLRVRDLTVKGYCILTLFVFTVAVLSWFCLPSYSIATVNFNDDRILTYKVIENGIVRDIAPNDVCFANKYGHFSKWFNENHG-GVYRNSMD
PFRLTTSRLRSADNILS----VKFSATKLSGGAPKWLLKLRDFTWKSYCVVTLVVFAMAVLSYLCLPAFNMSQVSFHEDRILTYKVVENGIIRDITPSDTCFANKYQSFSKWFNEHYG-GLFNNDIS
NLLVTTSSLKADVPCMV----TPFKIIGGHRRIVSWRRVLI--------HVFMLLVVLNPQ--WFTPWYIMR---PIEYNVVDFKVIDNAVIRDITSADQCFANKFSAFENWYSNRYG-SY-VNSRG
NFKLTTSKLRAQDNILS----VKFSVTKFVGGSLN--SKLGSFLFKMYAGFTICLVILAILMYCILPTFNMAKVDFNNDRILGYKVLDNGIVRDIGIDDKCFVNKYNTFDAWYQQEFG-NSYDNDYN
AFRLTTSKLRANDNILS----VRFTANKIVGGAPTWFNALRDFTLKGYVLATIIVFLCAVLMYLCLPTFSMAPVEFYEDRILDFKVLDNGIIRDVNPDDKCFANKHRSFTQWYHEHVG-GVYDNSIT
KIKLTYNKQEANVPILT----TPFSLKGGAVF-SRMLQ-----------WLFVANLICFIVLWALMPTYAVHKSDMQLPLYASFKVIDNGVLRDVSVTDACFANKFNQFDQWYESTFGLAYYRNSKA
KLKLTYNKQMANVSVLT----TPFSLKGGAVF-SYFVY-----------VCFVLSLVCFIGLWCLMPTYTVHKSDFQLPVYASYKVLDNGVIRDVSVEDVCFANKFEQFDQWYESTFGLSYYSNSMA
KIKLTYNKQEANVPILT----TPFSLKGGAVF-SKFLQ-----------WLFVANLICFIVLWALIPTYAVHKSDMQLPLYASFKVIENGVLRDVSVTDACFANKFNQFDQWYESTFGLAYYRNSKA
PFRLTCATTRQVVNVIT----TKISLKG-GKIVSTCFKLML--------KATLLCVLAALVCYIVMPVHTLSIHDGYTNEIIGYKAIQDGVTRDIISTDDCFANKHAGFDAWFSQRGG-SY-KNDKS
TFLLTINENQAVTQIPA----TSIVAKQGAGDA----GHSLTWLWLL---CGLVCLIQFYLCF-FM--PYFMHDVVSSFEGYDFKYIENGQLKNFEAPLKCVRNVFENFEDWHYAKFG-FTPLNKQS
TFLLTFNTNAMNVKLPA----ISIVNKKGAGVS-----S--SFLWWL---CAAIITFFFCVGI-S------EGLIATSLEGFGFKYIKDGVMHDFDKPLSCVHNVFDNFNSWHEARFG-SIPSNSLK
NFMLTFNDRRMHLTIPT----ISVANKKGAG-LPSLFTRLYSFFWHL---CVLIVVLFVATSL-L---D--FSAQVTSDTQYDFKYIENGVLKVFEKPLDCVHNAFVNFNEWHNAKFG-SIPTNSRR
NFILTLNDNAAQCSVPV----VSMMSKKGAGPK-----KSLWFLWGL---CAFILALYYATSY-I---T--FGTMVGSFPGYDFKYIEHGQLQEFSHGLTCVHNVFDNFMEWHFQKFG-NTPSTGKA
NIMITFNDTRMNVAIPA----VNFVCKKGGAIK-----P-FGWLCIV---FAFIFALYMSVGL-F---D--FTESVPSYMGFDFKYIKEGRLHDFTERLDCVYSVFDNFDVWHESKFG-TVPTKSIK
NFMLTFNENRMQTTIPT----VSIAGKKGSGLK-----QCYNFIWWS---CAFILFMFFAIGL-L---D--FSTTVTSASEYDFKYIIGGKLQSFEKPLDCVHNVFDNFNTWFQAKFG-FVPRNSRS
TFMLSFNNVRMHTTIPS----VAISGKKGGSTVSAFFKNLRKILWCS---CTIILCLFFVTSL-W---N--FAESYHSGSEFGYKYIENGALKDFSGPLDCVHNIFDDFMAWHHAKYG-VQPINSRR
NFSLTFNAVGSDEDLPYERFTESVSAKSGSGFFDVL-KQLKQLFWCL---VLFITLYGLCSVY-----SVATQSYIDSAEGYDYMVIKNGVVQSFDDSINCVHNTYKGFAVWFKAKHG-FVPTFDKS
TIMLSFNNQPMSHTLPT----VAIGRKSGSGFFDVY-REFKQVIMLI---VAVLLAWGLCCIY-----DGYTPARVSSAPGYDFMVIRSGKIQSFDDSITCVHNVYNEFPSWYLGRYG-KSLSYAKN
NFLLTFNDNRMQTQIPV----VSVTTKCGSGIR-----RCYNYIWWI---CAFILCVFLATGF-V---D--YTSMVVSASDYDFRYIEGGKLKVFETPLKCVHNTFANFDNWYNSKFG-FTPSKDKR
TFLLTVNNNVMETTLPC----VSVLQKQGAGKL----SSMWKNFWYA---CGAILALFVLLNC-V---G--FTEYASSLPGYDFKYIEDGQLKPFVNGLYCVRNTFDTFMDWHAQKFG-FKPSNSDK
TFLLTFNSNPMQLNIPS----TSIVNKRAAGVG-----S--KFFWWV---CLAIVAFFLLLNA-S---E--FGYVATSFEDFGFKYIEHGVLKDFDGPLSCVHNVFDNFNAWHEARYG-VVPINRRI
LFLLTFNDHVNTQNLPC----TMVNSKSAGFPNPMR-LWRFGLARTC---CYMILAAAFAYCAVWVSSINFKPATFDSVPEYDFRYIEDGAMKFFSKELPCVYNLYKDFPDWHKQRFG-SVPTFSSS
TIMITLNTNVMSHNLPA----VAIGRKSGSGFFDIY-NECKQVLRLL---LAIVLVWGLFSCY-----NGYTPTYVTSAVGYDFMLIKNGKIQSFDDTIDCVHNVYKDFPLWYKGKYG-RQITYSRA
TFLLTFNDNQAITQVPA----TSIVAKQGAGFK-----RTYNFLWYV---CLFVVALFIGVS--FI--D--YTTTVTSFHGYDFKYIENGQLKVFEAPLHCVRNVFDNFNQWHEAKFG-VVTTNSDK
SFLLTFNDNQAITQVPA----TSIVSKQGAGFK-----RTFNFLWYT---CFIIVALFVGIS--FI--D--YTTTTTSFPDYDFKYIENGQLKVFEAPLKCVRNVFDNFNQWHEAKFG-VVPTNSDK
TFMLTFNDCRMHTTIPT----VCIANKKGAG-LPS-FSKVKKFFWFL---CLFIVAAFFALSF-L---D--FSTQVSSDSDYDFKYIESGQLKTFDNPLSCVHNVFINFDQWHDAKFG-FTPVNNPS
NFSLTFNAVGSDDDLPYERFTESVSPKSGSGFFDVI-TQLKQIVILV---FVFIFICGLCSVY-----SVATQSYIESAEGYDYMVIKNGIVQPFDDTISCVHNTYKGFGDWFKAKYG-FIPTFGKS

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

3859*775636356786----74846351232-42102-----------26576475755503577*47353000122226759*8975+57**9343*2**6**722*34*735437-34-19342

585+87*43261239*4----46753*4+8502-----100356335---7569655564451-0---0--322250*20495966*42*3861*322+1**696924*33*71697*-23534313

383+8673616123864----437337416400----01-----------6567465545501-0---2--300051311255965+62+3763731342*73+5734*32*73454+-24024533

                                                                                                                               

+FKLTFNKNRANVNIPTERFTTSFSLKGGAGFKS+WLKRLK+FLW+LYCKCFFILLLFF+L+YCLMPTYSVFKSDVTS+EGYDFKVIENGVLRDFSVPD+CVANKFDNFDQWYEAKFGLSYPTNSKS



4070 4080 4090 4100 4110 4120 4130 4140 4150 4160 4170 4180 4190

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

CPITVAVVAKK--VGDVIPSLPGVVTRVLVRGQIMHFLARVFSAAANICYTPGTLI----EYEDFLTSACVLPAECTIFKDSNGIAVPYCYDVNALQG----SLPYSSLKHDVLYQLVDN-SFIKFP
CPIVVAVVDQD--LGSTVFNVPTKVLRY--GYHVLHFITHALSADGVQCYTPHSQI----SYSNFYASGCVLSSACTMFAMADGSPQPYCYTEGLMQN----ASLYSSLVPHVRYNLANAKGFIRFP
CPLIAAVITRE--VGFVVPGLPGTILRT-TNGDFLHFLPRVFSAVGNICYTPSKLI----EYTDFATSACVLAAECTIFKDASGKPVPYCYDTNVLEG----SVAYESLRPDTRYVLMDG-SIIQFP
CPMVVGVVKEL--VGVLKPDLPVRFVRV--GTTLLPVVNFGMSGADSVCYTPYSAI----SYSDFETSACVLAATCTLFTGVGGQPAPYCADPTLIPN----ATHYGMLKPHVLYPFYETAGYIRFP
CPIVVAVMDED--IGSTMFNVPTKVLRH--GFHVLHFLTYAFASDSVQCYTPHIQI----SYNDFYASGCVLSSLCTMFKRGDGTPHPYCYSDGVMKN----ASLYTSLVPHTRYSLANSNGFIRFP
CPIVVAVIDQD--IGSTVFNVPTKVLRY--GFHVLHFITHALSTDSVQCYTPHYQI----PYSNFYDSGCVLSSACTMFAMSDGKPQPFCYTDGLMNN----ASLYSSLAPHVRYNLANVKGYIRFP
CPVVVAVIDKD--IGSTVFNVPTKVLRF--GYHVLHFITYAFSADGVQCYTPHEQI----SYSDFYSSGCVLSSACTMFASDNGASQAYCYTEGLVQN----ASLYSSLRPHVRYSLANTHGYIRFP
CPITIAVIAGV--AGARVANVPANLAWV--GKQIVLFVSRVFANT-NVCFTPINEI----PYDTFSDSGCVLSSECTLFRDAEGNLNPFCYDPTVLPG----ASSYADMKPHVRYDMYDSDMYIKFP
CPVTVAVIAGV--AGARVPNLPANVAWV--GRQIVLFVSRVFASSNNVCYTPTAEI----PYERFSDSGCVLASECTLFRDAEGKINPYCYDPTVLPG----ASAYDQMKPHVRYDMYDSDMYIKFP
CPMVVGVVSDI--VGSLVPGLPARFLRV--GTTLLPLVNYGLGAVGSVCYTPHYAI----NYDVFDTSACVLAATCTLFSSASGERMPYCADAALIQN----ASRYDMLKPHVMYPFYEHSGYIRFP
CPVVVAVIAGI--SGERVPGVPTSLIWA--GNQILFFVSRVFATNNNICYTPHMEI----AYERFSDSGCVLSAECTLFKDAVGSMVPYCYDANVLPG----AVPYDTMLPHVRYDLYDSNMFIKFP
CPLTVAVIAGV--AGARIPDVPTTLAWV--NNQIIFFVSRVFANTGSVCYTPIDEI----PYKSFSDSGCILPSECTMFRDAEGRMTPYCHDPTVLPG----AFAYSQMRPHVRYDLYDGNMFIKFP
CPVVVAVIDQD--IGHTLFNVPTTVLRY--GFHVLHFITHAFATDSVQCYTPHMQI----PYDNFYASGCVLSSLCTMLAHADGTPHPYCYTGGVMHN----ASLYSSLAPHVRYNLASSNGYIRFP
CPIVVAVIDQD--FGSTVFNVPTKVLRY--GYHVLHFITHALSADGVQCYTPHSQI----SYSNFYASGCVLSSACTMFTMADGSPQPYCYTEGLMQN----ASLYSSLVPHVRYNLANAKGFIRFP
CPVVVAVIDQD--IGHTLFNVPTKVLRH--GFHVLHFITHAFATDSVQCYTPHMQI----PYDNFYASGCVLSSLCTMLAHADGTPHPYCYTEGVMHN----ASLYSSLVPHVRYNLASSNGYIRFP
CPVVAAIITRE--IGFIVPGLPGTVLRA-INGDFLHFLPRVFSAVGNICYTPSKLI----EYSDFATSACVLAAECTIFKDAMGKPVPYCYDTNLLEG----SISYSELRPDTRYVLMDG-SIIQFP
CPIVVGVSE----IVNTVAGIPSNVYLV--GKTLIFTLQAAFGNA-GVCYDIFGVT---------TPEKCIFTSACTRLEGLGG-NNVYCYNTELMEG----SLPYSSIQANAYYKYDNG-NFIKLP
CPIVVGTLD----DVRNVPGVPSGILLV--GKTLVFAIKAVFTDA-GNCYGLNGLT---------NAGACLFNSACTKLEGLGG-THVYCYKDGLFEG----SKRYSDLVPHSNYKMEDG-NFVKLP
CPIVVGTSD----EVRYIPGVPAGVFLY--GKSLIFAMSTIFGTS-GLCFDDRGLT---------DPDSCIFNSACTTLSGIGG-RNVYCYREGVVDN----AKLYSSLLPHSYYRLMDG-NHIVLP
CPVIVGVGD----NGRTLPGVPADVHLV--GQTLVFTVKSVFGNT-NLCYDTSGVV---------SAASCIFISACTVLEGLGG-ISTYCYKDGIVEG----AKLYSDLQPNAHYKFDND-NFVKLP
CPIVVGVSD----SVRTLPGVPAGVMLV--GKTLVFAVKTVFGET-GNCYDTQGVT---------STSSCLFTSACTVLSGIGG-TITYCYKDGIVEG----ARTYSELVPNTYYKMEDG-RHVIFP
CPIVVGVND----EARVIPGVASGVSLV--DKTLVFATKSVFANS-ATCYDITGPA---------PAERCVFNSACTTLNGLGG-LATYCYKNGLVEG----AKLYTDLQPNSHYSMADG-GYVKLP
CPIVVGVDE----NVRTIPGVSAGVMLV--GKTLVFAVKSVYSSA-GLCYDEFGAA---------APEQCLFNSACTTLKGLGG-TSTYCYRSGLVSD----SGLYRDLLHDSHYFLPDG-NYVKFP
CPIVLGTVFDL-GNMRPIPDVPAYVALV--GRSLVFAINAAFGVT-NVCYDHTGAA----VSKNSYFDTCVFNSACTTLTGIGG-TVVYCAKQGLVEG----AKLYSELLPDYYYEHASG-NMVKIP
CPIVVGTVFDIIDSMKPVPDVPAYVTLV--GRSLVFAINAVFGNT-DLCYDHQGVA----KSRDSVFDNCVFNAACTQLVGMGG-TAVYCFKDGVMLG---AHKTYAELIPDTHYMLRDG-NTLKLP
CPIVVGVSN----EARTIPGVPSGVFLF--GKTLVFALQIVFGGS-HTCYDMTGPA---------PLDRCIFDSACTTLNGLGG-ERVYCYKNGLVEG----SLLYTDLQPNSYYSLPVG-GYVRLP
CPIVVGASD----SGRVVPGVASDVYLL--GKTLIFTLKTVFGSA-GHCYDVNGIA---------DGDKCLFNSACTNLEGLGG-TRTYCYKTGLIEG----AMTYGDLQHDSYYRLSGD-NYVRLP
CPIVVGTID----NIRFVPNVPSGIVLI--GKTLVFAVKAVFTET-GNCFNLNGLT---------TLGSCIFNSACTNMDGLGG-PATYCYKEGLFEN----SKLYSDLVPHSHYKLEDG-NFIKLP
CPIIVGAND---LNTNVVPNVASNVALS--GRILVFTYQTLFGHS-KLCFNDAYNSNMAKISAGDCERAAIFPSACTTLQGVGG-RQVYCFTDGLYAG----AKLYSDIMPHLRYYSDVN-NYVMLP
CPIVVGTVFDLVDNMRPVPDVPAYVTLV--GRSLIFAINAVFGNT-DLCYDHQGVA----KSRNSIFDNCVYNAACTQLTGMGG-TAIYCFKEGVMNGNILQHKTYADIAPETFYELKDG-NMIKLP
CPIVVGVSE----RINVVPGVPTNVYLV--GKTLVFTLQAAFGNT-GVCYDFDGVT---------TSDKCIFNSACTRLEGLGG-DNVYCYNTDLIEG----SKPYSTLQPNAYYKYDAK-NYVRFP
CPIVVGVSE----RTNVVPGVPANVYLI--GRTLVFTLQAAFGNT-GVCYDFDGVT---------TSDKCIFNSACTKLEGLGG-NNVYCYNTGLMEG----SKPYSDLQPNAYYKYDGR-NYVRFP
CPIVVGVSD----EARTVPGIPAGVYLA--GKTLVFAINTIFGTS-GLCFDASGVA---------DKGACIFNSACTTLSGLGG-TAVYCYKNGLVEG----AKLYSELAPHSYYKMVDG-NAVSLP
CPIVVGTVFDL-ENMRPIPDVPAYVSIV--GRSLVFAINAAFGVT-NMCYDHTGNA----VSKDSYFDTCVFNTACTTLTGLGG-TIVYCAKQGLVEG----AKLYSDLMPDYYYEHASG-NMVKLP

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

**877+98333--4*145559*737663--434782796588874166*9**213*----3*42*25*+*9*683**984243*22279*46277827----841*44933585*28562067*7**

**999*734----2664975967392+4--575*9*865579717-23*9512646---------103499937***492*8**-227**66549635----333*45+52444*22143-44938*

**878+753----263395597727443--733792693378734-46*9711326---------2144+98683**483254*-3269*65379727----332*54933444*15135-65978*

                                                                                                                               

CPIVVGVID+D+D+GRTVPGVPAGVLLVL+GKTLVFFI+AVFGNTGGVCYTPHGVINMAKPYSDFYASGCVFNSACT+L+GLGGKP+PYCYK+GL+EGNIL+AKLYSDL+PHVRYKLADGNNYIKFP



4200 4210 4220 4230 4240 4250 4260 4270 4280 4290 4300 4310

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

KVLVEG-AFRIVRTMTTQYCRHGVCEDSMAGLCLSLRGSWVLNNPYYTSQSGVYCGNDVVDLLMNILAPMFRPAGGMDITSSIVAGGILSLVITVVAYYILKLRRAFGDYQQVVVVNTLAFLCSFLV
EVLREG-LVRIVRTRSMSYCRVGLCEEADEGICFNFNGSWVLNNDYYRSLPGTFCGRDVFDLIYQLFKGLAQPVDFLALTASSIAGAILAVIVVLVFYYLIKLKRAFGDYTSIVFVNVIVWCVNFMM
NTYLEG-SVRVVTTFDSEYCRHGTCERSEAGVCVSTSGRWVLNNDYYRSLPGVFCGVDAVNLLTNMFTPLIQPIGALDISASIVAGGIVAIVVTCLAYYFMRFRRAFGEYSHVVAFNTLLFLMSFTV
EVI-DA-GVHIVKLMAMEYCKVGRCDVSEAGVCVTLTPMWVVNNPTFRQLPGVYCGASFMDMILQVFTPMFTPVGAVDITGSIIMGACLAVAISMVLYYLLKFRRAFGDYSSVVLVNILAFVVNVLV
DVISEG-IVRIVRTRSMTYCRVGACEYAEEGICFNFNSSWVLNNDYYRSMPGTFCGRDLFDLFYQFFSSLIRPIDFFSLTASSIFGAILAIVVVLVFYYLIKLKRAFGDYTSVVVINVVVWCINFLM
EVLREG-LVRIVRTRSMTYCRVGLCEVSDEGICFNFNGSWVLNNDYYRSLPGTFCGRDVFDLVYQFLSGLSQPVDFFALTASSIAGAILAIIVVLVFYYLIKLKRAFGDYTSVVVVNVIVWFVNFLM
EVLREG-LVRVIRTKAMTYCRVGLCESAEEGICFTFNGSWALNNEYYRKMPGTFCGRDFVDIFNQFVVGLAQPIDFFSLTMSSVVGAVLAIIIVLIFYYLIKLKRAFGDYTAVVVVNVIVWFINFVM
EVIVES-TLRITKTLATQYCRFGSCEESAAGVCISTNGSWALYNQNYSTRPGIYCGDDYFDIVRRLAISLFQPVTYFQLSTSLAMGLVLCVFLTAAFYYINKVKRALADYTQCAVVAVVAALLNSLC
EVVFES-TLRITKTLATRYCRFGSCEDANEGVCITTNGSWAIYNDHYANKPGVYCGDNYFDIVRRLGLSLFQPVTYFQLSTSLALGVMLCIFLTIAFYYVNKVKRALADYTQCAVVAVAAALLNSLC
EVI-SA-GVHIVRTMAMEYCKVGRCDVSEAGLCMSLQPRWVVNNAYFRQQSGVYCGTSAFDLFMNMLLPIFTPVGAVDITTSILMGALLAVVVSMSLYYLLRFRRAFGDYSGVIFTNILAFVLNVIV
EVIVEG-TLRVVKTLKTQYCRLGSCEWSEAGICVSTNGSWMLNNEHYASKPGVYCGSDYLDMVRRSFMSVFQPITYFQLTTSLFMGLCLCLGIVVIFYYVNKFKRAFADYTQCVLIAVMATGLNGLC
EVVFES-TLRITRTLSTQYCRFGSCEYAQEGVCITTNGSWAIFNDHHLNRPGVYCGSDFIDIVRRLAVSLFQPITYFQLTTSLVLGIGLCAFLTLLFYYINKVKRAFADYTQCAVIAVVAAVLNSLC
EVVSEG-IVRVVRTRSMTYCRVGLCEEAEEGICFNFNRSWVLNNPYYRAMPGTFCGRNAFDLIHQVLGGLVRPIDFFALTASSVAGAILAIIVVLAFYYLIKLKRAFGDYTSVVVINVIVWCINFLM
EVLREG-LVRIVRTRSMSYCRVGLCEEADEGICFNFNGSWVLNNDYYRSLPGTFCGRDVFDLIYQLFKGLAQPVDFLALTASSIAGAILAVIVVLVFYYLIKLKRAFGDYTSVVFVNVIVWCVNFMM
EVVSEG-IVRVVRTRSMTYCRVGLCEEAEEGICFNFNSSWVLNNPYYRAMPGTFCGRNAFDLIHQVLGGLVQPIDFFALTASSVAGAILAIIVVLAFYYLIKLKRAFGDYTSVVVINVIVWCINFMM
NTYLEG-SVRVVTTFDAEYCRHGTCERSEVGICLSTSGRWVLNNEHYRALSGVFCGVDAMNLIANIFTPLVQPVGALDVSASVVAGGIIAILVTCAAYYFMKFRRVFGEYNHVVAANALLFLMSFTI
EVIAQGFGFRTVRTIATKYCRVGECVDSNAGVCFGFDKWFVNDGR---VGNGYVCGTGLWNLVFNILSMFSSSFSVAAMSGQILLNCALGAFAIFCCFLVTKFRRMFGDLSVGVCTVVVAVLLNNVS
ETLVNGFGINIIRTMETTYCRVGECLKSKAGVCFGANRFFVYNDD---FGSDYICGNGLFSFVKNLFNTFTMSVSVMALSGQVIFNCAVAALAIFICFLVVKFKRMFGDLSYGVCSVIAAVTINNLS
EIITRGFGIRTIKTQAMTYCRTGECIDSQAGVCVGLDRFFVYSKT---PGSDYVCGTGFFSLLFNVIGMFSNSIPVTVMSGQILLNCVVAFTAVMACFAFTKFKRLFGDMSFGVLSVGLCTVVNNLS
EVLARGFGMRTVRTLDTTYCRVGECTESKAGICIGADRWLVYNAE---SGSDFVCGASLLQLLYNVFRVFNTDFSTAALSGQMMFNVIVAGLAIMACFIITKFKRVFGDMSFGVFTVIITALVCNLS
EVLARGFGFRAVRTLATTYCRAGQCVDSKAGVCFGLDRFLVYSAD---SGSDFVCGNGLLSLLYNVLAIFSSSFSVAALSGQIIFNLVVAAIAVFVCFTVVKFKRMFGDMSRGVCTVGAAVLVNNLS
DVLASGFGFRTVKTQETTYCRVGQCVNSKAGVCFGANRFLVYNED---SGTDFVCGTGLMSLMYNLLSVFSSSFSVMAMSGQIVLNCAVALFAIFACMLVTKFKRMFGDLSLGVCSVICVAIVNNLS
EVISRGFGFRTVRTAATTYCRVGQCVDSKQGVCFGLDRFLVYSAE---SGSDFVCGTGLMSLLYNVFGIFTRSIPVVVLSGQIMFNCVVAFLAVSCCFLFTKFKRLFGDMSFGVFTVCCCVLVNNLS
AI-IRSFGLRFVKTQATTYCRVGECTESQAGFCFGGDNWFVYDKE---FGDGYICGSSTLGFFKNVFALFNSNMSVVATSGAMLANIVIACLAIAVCYGVLKFKKIFGDCTLLVVMIIVTLVVNNVS
TI-IRGFGLRIVQTLATTYCRVGECTQSKQGFCVGLDNWFVYDKA---FGEGYICGDSVFGFVTNVFKLFNQNLSVVATSGYMLTNMLIALFAIAVCYAFLKFKRVFGDCTMFVSMIIVTLFINNLS
EVITSGLGFRTVRTQQTTYCRMGECVDSKAGICFGANRFLVYSAE---SGTDFVCGTGLLSLLLNVFNMFSSSFSVLAMSGQIVFNCVLTCVIIMACLLVTKLKRMFGDLSLGVCTVVCVAIVNNLS
YVVVQGLGFRAVRTQATTYCRVGECVDSKAGMCFGADRWMVYSND---IGSDFICGSSLVDLLRNILSVFNYNFSTMIMSGQVIFNCVLACVVVFGCYFVMKFRRVFGDMSLAVFTVCAAVVVNNLS
ETLARGLGFVTIKTMETTYCRVGECLDSKAGVCFGLDRFFVYNTE---FGGDYICGSGFLSFFRNVLSIFTSSFSVMALSGQVMFNCIVAAIAVVVCFLVIKFKRMFGDLSMGVCTVVAVVLINNVS
EVIMRGFGFKITRFLEETYCRVGECAKSNAGICVSADEWYVYDKD---LGDSYVCSKDFKGLVWAFLSVFNANIGTVLLTGQLTFNAFIACAIVGICYTFVKFKRIFGDMSTLVLMVLAATFINSMS
TI-IRGLGLRVVQTLSTTYCRVGECTQSKEGFCVGLDNWFVYDRS---FGDGYICGDSVFGFATNVFRLFNQNLSVVATSGYMITNLIIALCAIAVCYFFLKFKRIFGDCSMLVTIIVITLLCNNIS
EILARGFGLRTIRTLATRYCRVGECRDSHKGVCFGFDKWYVNDGR---VDDGYICGDGLIDLLVNVLSIFSSSFSVVAMSGHMLFNFLFAAFITFLCFLVTKFKRVFGDLSYGVFTVVCATLINNIS
EILARGFGLRTIRTLTTRYCRVGECRDSRKGVCFGLDKWYVNDGR---FDDGYICGDGLTDLVMNVISIFSSSFSVAAMSGHMLFNLFFAALVIFLCFLVTKFKRVFGDLSYGVCTVVCATLINNVS
EIISRGFGIRTIRTKAMTYCRVGQCVQSAEGVCFGADRFFVYNAE---SGSDFVCGTGLFTLLMNVISVFSKTVPVTVLSGQILFNCIIAFVAVAVCFLFTKFKRMFGDMSVGVFTVGACTLLNNVS
AI-IRGLGLRFVKTQATTYCRVGECIDSKAGFCFGGDNWFVYDNE---FGNGYICGNSVLGFFKNVFKLFNSNMSVVATSGAMLVNIIIACLAIAMCYGVLKFKKIFGDCTFLIVMIIVTLVVNNVS

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

586068-57897674364**94*3*91843*9*786534*796*3573457*79**2757897274636846*75674986*566*77977696756**76979*88+9*73876576776689478

3725688*8457773456***6*8*35*33*7*7868597*7733---354599*83564486377847*8367686778*3875*6678657747*7577*8998***88369459777668898*

471058-578576+4484**94*2*32833*7*775733785442---424566*+255758737763484577455378835757767966756769576979978+9682776556765789475

                                                                                                                               

EVLAEGFGVRIVRTLATTYCRVGECEDSKAGVCFGLD+SWVYNNDYYRSGPGY+CG+DLFDL+YNVFSGFSQP+SV+ALSGSI+FNAILAIIAVLVCYYVTKFKRAFGDYSSGVVTVVIAWLVNNLS



4320 4330 4340 4350 4360 4370 4380 4390 4400 4410 4420 4430 4440

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

LCVSTQYPVLPTVYSILYFYMSLYMANEVSFIMHCSWCVMFVPIVPFWCTAVYITMTCSKHVYWFFQTFCKKNVVV--HDATFSSFAEAALSTFMITRDVYVKLRAEAFLSAAQYNRYLSMFNRYKY
LFVFQVYPTLSCVYAICYFYATLYFPSEISVIMHLQWLVMYGTIMPLWFCLLYISVVVSNHAFWVFAYCRRLGTSVR----SDGTFEEMALTTFMITKDSYCKLKNS--LSDVAFNRYLSLYNKYRY
LCLTPVYSFLPGVYSVIYLYLTFYLTNDVSFLAHIQWMVMFTPLVPFWITIAYIICISTKHFYWFFSNYLKRRVVF--NGVSFSTFEEAALCTFLLNKEMYLKLRSDVLLPLTQYNRYLALYNKYKY
LCLEGAYPMLPSIYALLFLYVTCYFSSDVAAIMHVSFLVMFTSVIPLWVTMVYVVVLCSRHALWFAGLCTKRTVQV--GDLSFHSFHDAALQTFMLDKEKFLRLKRE--LSPDAYAKYLALFPKYKY
LFVFQVYPICACVYACFYFYVTLYFPSEISVIMHLQWIVMYGAIMPFWFCVTYVAMVIANHVLWLFSYCRKIGVNVC----SDSTFEETSLTTFMITKDSYCRLKNS--VSDVAYNRYLSLYNKYRY
LFVFQVYPTLSCIYAAFYFYITLYFPSEISVIMHLQWVVMYGSIMPLWFSLLYIAIVISNHAFWVFSYCRKLGTGVR----SDGTFEEMALTTFMITKDSYCKLKNS--LSDVAFNRYLGLYNKYRY
LFVFQVYPTFAVIYALCYFYVTLYFPSEISVIMHLQWLVMYGTIMPIWFCILYVAAVVSNHAFWVFSYFRKLHTGIR----SDGTFEEMSLTTFMINKDTYCKLKNS--LSEVAFNKYLSLYNKYRY
LCFIVANPLLVAPYTAMYYYATFYLTGEPAFIMHISWYVMFGAVVPIWMLASYTVGVMLRHLFWVLAYFSKKHVDVFTDGKLNCSFQDAASNIFVIGKDTYVALRNA--ITQDSFVRYLSLFNKYKY
LCFVVSNPLLVLPYTALYYYATFYLTGEPAFVMHVSWFVMFGTVVPIWMVFAYIVGVCLRHLLWVMAYFSKKHVEVFTDGKLNCSFQDAAANIFVINKDTYVALRNS--ITQDSYNRYLSMFNKYKY
LCLEGPYPMLPSIYAMVFLYATCYFGSDIACMMHVSFLIMFAGVVPLWVTVLYIVVVLSRHILWFASLCTKRTVQV--GDLAFHSFQDAALQTFMLDKEVFLRLKRE--ISSDAYFKYLAMYNKYKY
LCFVASNPFLIVPYSAFYYYSTFYVTNEPAVVMHASWLIMFLPVASVWVVCSYLAAICFRHCFWVLAYFSRKKVDVFTDGKLNCTFQEAAANIFVVNRDTYVALRNA--ISQDAYNKYLGMFNKYKY
ICFVTSIPLCIVPYTALYYYATFYFTNEPAFIMHVSWYIMFGPIVPIWMTCVYTVAMCFRHFFWVLAYFSKKHVEVFTDGKLNCSFQDAASNIFVINKDTYAALRNS--LTNDAYSRFLGLFNKYKY
LFVFQVYPTLSCLYACFYFYTTLYFPSEISVVMHLQWLVMYGAIMPLWFCIIYVAVVVSNHALWLFSYCRKIGTEVR----SDGTFEEMALTTFMITKESYCKLKNS--VSDVAFNRYLSLYNKYRY
LFVFQVYPILSCVYAICYFYATLYFPSEISVIMHLQWLVMYGTIMPLWFCLLYIAVVVSNHAFWVFSYCRKLGTSVR----SDGTFEEMALTTFMITKDSYCKLKNS--LSDVAFNRYLSLYNKYRY
LFVFQVYPTLSCLYACFYFYTTLYFPSEISVVMHLQWLVMYGAIMPLWFCIIYVAVVVSNHALWLFSYCRKIGTEVR----SDGTFEEMALTTFMITKESYCKLKNS--VSDVAFNRYLSLYNKYRY
LCLVPAYSFLPGVYSVFYLYLTFYFTNDVSFLAHLQWFAMFSPIVPFWITAIYVFCISLKHCHWFFNNYLRKRVMF--NGVTFSTFEEAALCTFLLNKEMYLKLRSETLLPLTQYNRYLALYNKYKY
YIV-TQNLVTMIAYAILYFFATRSL--RYAWIWCAAYLIAYISFAPWWLCAWYFLAMLTGLLPSLLK--LKVSTNLFEGDKFVGTFESAAAGTFVIDIRSYEKLANS--ISPEKLKSYAASYNRYKY
YVF-TQNMLFMFVYATFYFLAVRNL--NYAWIWHASYVVAYFNLAPWFIIVWYVVAMLTGLLPSVLK--LKISTNLFEGDKFVGTFENAAFGTFVIDMHSYEKLVNS--ITPDKLKQHAAMFNKYKY
YVV-TQNSIGMLAYATLYFLCTKGV--RYSWVWHVGFAISYCFLAPWWVVLAYLICALLEFLPNLFK--LKVSTQLFEGDKFVGSFESAASGTFVLDMHSYQKLANS--ISTEKLKQYCASYNRYKY
YFV-TQNYLGLYTFSLLYYLTTRSF--RYEWIWHIGYVVSYYFLAPWWLMLMYVGALVLELVPNLLK--LKVSTQLFEDGNFIGNFESAAAGTFVLDMRTYEKLVNS--IPAERLRQYAASYMKYKY
YVV-TQNTVGMIVYAVLYFLATRGV--TYSWIWYVSYVVAYSTLAPWWLLSWYLIAGLSGVIPSFIK--LRVSSQLFDGDKFVGSFEAAAMGTFVLDMHSYEKLVNS--LPADKLKQYASAFNRYKY
YIV-TQNAVTMVAYAVLYFLCTRTF--RYSWIYHTGYCIAYFTLAPWWLIFMYACSALIGVIPNLLK--LKVTTQLFDGDKFVGNFENAAFGTFVMDMHSYQRLVNS--IAPEKLKQYAASYNKYKY
YII-TQNYMGLVFYTVLYFFSTKTV--RYAWIWHIGYFVAYFLVAPWWLLGMFLASALTEFLPSMFK--LKVSTQLFDGEKFVGSFETAAMGTFVLDMRTYEKLVNS--TPGDKIRQYAATYNKYKY
YFV-TQNTFFMIVYAIIYYFTTRKL--AYPGVLDAGFIIAYLNMAPWYVLVLYIMVFLYDSLPSLFK--LKVTTNLFEGDKFVGSFESAAMGTFVIDMRSYETLVNS--TSLDRIKSYANSFNKYKY
YFF-THNLVLVVVYAVAYYFLSRRL--PYPGVMDAGFMLAYVGMAPWWLFVGYVLLFFYDSIPSFFK--LKVSTNLFEGDKFVGNFESAAAGTFVIDMHSYQVLVNS--IPMERLRSYASTFNKYKY
YII-TQNAVMMVVYAILYFLSTRTF--KYGWIWHVGYCIAYLSMAPWWLLFWYMCSALIGLVPSLLK--LKVTSQLFDGDKFVGNFETAATGTFVLDMHSYQRIVNS--IAPEKIKQHAASYNKYKY
YFV-SLNYVGMVVYSFLYFISTRGL--KYCFIWDVSYVVAYCLLAPWWLLTWYICAALIGLIPNLFK--LKVSTTLFEGTKFVGTFDAASVGTFVIDARSYERLINS--TSIEKIKQYASTFNKYKY
YII-TQNMLFMFLYAIFYFLAVKGL--KYAWIWHIGYVVAYFTLAPWFLVAWYLGATAVDVLPAILK--LKISTQLFEGDKFVGTFETAAYGTFVLDMRSYEKLVNS--MPMDKIKQYAATYNKYKY
YLL-TVNFLFLMLYTCVYFISTRKV--HFPMVWDFMYVVAYVFVAPWYVIVGYVLVLLCDCMPSITK--LKLSTNLLEGDKFVGSFEHASRGTFVLNAHSCAKLVNE--IGQEKLDRYASSYARYRH
YFF-TRNLVLMIVYATGYYFLSRRL--PYPGVMDLGFIIAYFNMAPWWILISYLLMFFYDSLPSFFK--LKVSTQLFEGDKFVGNFESAASGTFVIDMRSYETIVNS--IPMERLKGYAATFNKYKY
YVV-TQNLFFMLLYAILYFVFTRTV--RYAWIWHIAYIVAYFLLIPWWLLTWFSFAAFLELLPNVFK--LKISTQLFEGDKFIGTFESAAAGTFVLDMRSYERLINT--ISPEKLKNYAASYNKYKY
YVV-TQNSLFMLLYALLYFAFTRTI--RYAWIWHVAYIIAYALLAPWWLCAWFCFAALLELLPNVFK--LKISTQLFEGDKFIGTFESAAAGTFVLDMRSYERLINT--ISPEKLKSYAASYNKYKY
YIV-TQNTLGMLGYATLYFLCTKGV--RYMWIWHLGFLISYILIAPWWVLMVYAFSAIFEFMPNLFK--LKVSTQLFEGDKFVGSFENAAAGTFVLDMHAYERLANS--ISTEKLRQYASTYNKYKY
YFV-TQNTFFMIIYAIVYYFITRKL--AYPGILDAGFIIAYINMAPWYVITAYILVFLYDSLPSLFK--LKVSTNLFEGDKFVGNFESAAMGTFVIDMRSYETIVNS--TSIARIKSYANSFNKYKY

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

+872445767456*77797*587*767968688*78967*9569777*7565*7477546*65*766573953837-----5438*2978567*895993974*944--962469499*89989*9*

*77-83*4758659766*9646947--2936973569698*4477**997449465564448*776*--*99888*89546*9*8*93*82****98787744+7*5--76449+648976969*98

777-457365445+76797746337--246595576969694387+797754966554432646764--39436370-1114338*8488467*8+7455934+364--7623476587759+9*9+

                                                                                                                               

YFVFTQNPLLMVVYAILYFYATRYFPSEYSWIMHLGWLVMYGTIAPWWLL+WY+AAVLSNHLPWLFKYCLKVSTQLFEGDKFVGTFEEAALGTFVIDM+SYEKLVNS+LISPEKLKRYAALYNKYKY



4450 4460 4470 4480 4490 4500 4510 4520 4530 4540 4550 4560 4570

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

FSGSMDTESYREAACCHLAKAMKDFS-EQGSDILYQPPSCSLASAVLQSGIRKMSCPTGKVERCMVRVTCGTMTLNGLWLDNTVYCPRHVMCTPEELLAPDYDSILLRKATHSFTVQYG---TAYLK
YSGKMDTAAYREAACSQLAKAMDTFTNNNGSDVLYQPPTASVSTSFLQSGIVKMVNPTSKVEPCIVSVTYGNMTLNGLWLDDKVYCPRHVICSASDMTNPDYTNLLCRVTSSDFTVLFD---RLSLT
FSGAMDTTSYREAACCHLAKALNDFS-NSGSDVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSEDMLNPNYEDLLIRKSNHNFLVQAG---NVQLR
YNGPMDTAAYREAACAHLVMALEKFS-TGGGDSIYQPPRCSVAAATLQAGLAKMAHPSGLVEPCIVKVSYGTMTLNGVWLNNYVLCPRHVLCTRDDLVNPDYQRLSMRAANYDFHVSQN---GLNLR
YSGKMDTAAYREAACSQLAKAMETFNHNNGNDVLYQPPTASVSTSFLQSGIVKMVSPTSKIEPCIVSVTYGSMTLNGLWLDDKVYCPRHVICSSSNMNEPDYSALLCRVTLGDFTIMSG---RMSLT
YSGKMDTAAYREAACSQLAKAMDTFTNNNGSDVLYQPPTASVSTSFLQSGIVKMVSPTSKVEPCVVSVTYGNMTLNGLWLDDKVYCPRHVICSASDMTNPDYPNLLCRVTSSDFTIMSD---RMSLT
YSGKMDTAAYREAACSQLAKALDTFNHNNGNDVLYQPPTASVSTSFLQSGIAKIVCPTSKVEPCIVSVTYGNMTLNGLWLDNKVYCPRHVICAANDMVDPDYEALLCRVTSTDFVVMFD---RMSLT
YSGAMDTASYREACAAHLCKALQTYS-ETGSDILYQPPNCSVTSSVLQSGLVKMSAPSGAVENCIVQVTCGSMTLNGLWLDNTVWCPRHIMCPADQLTDPNYDALLISKTNHSFIVQKHIGAQANLR
YSGAMDTASYREASAAHLCKALQVYS-ETGSDVLFQPPNCSVTSSVLQSGLVKMAAPSGVVENCMVQVTCGSMTLNGLWLDNYVWCPRHVMCPADQLSDPNYDALLVSKTNLSFIVQKNVGAPANLR
YSGPMDTAAYREAACSHLVMALEKYS-NGGGDTIYQPPRCSVASAALQAGLTRMAHPSGLVEPCLVKVNYGSMTLNGIWLDNFVICPRHVMCSRDELANPDYPRLSMRAANYDFHVSQN---GHNIR
FSGVMDTAAYREASAAHLAKALQVFS-ENGSDLLYQPPNCSLASSVLQSGLVKMAHPSGAVEQCIVQVTCGSMTLNGLWLDNIVYCPRHVMCPQDQLVDPNYDALLNSMTNHSFTIQRHGRSTANLR
FSGAMETAAYREAAACHLAKALQTYS-ETGSDLLYQPPNCSITSGVLQSGLVKMSHPSGDVEACMVQVTCGSMTLNGLWLDNTVWCPRHVMCPADQLSDPNYDALLISMTNHSFSVQKHIGAPANLR
FSGKMDTAAYREAACSQLAKAMETFNHNNGNDVLYQPPTASVTTSFLQSGIVKMVSPTSKVEPCIVSVTYGNMTLNGLWLDDKVYCPRHVICSSADMTDPDYPNLLCRVTSSDFCVMSG---RMSLT
YSGKMDTAAYREAACSQLAKAMDTFTNNNGSDVLYQPPTASVSTSFLQSGIVKMVNPTSKVEPCVVSVTYGNMTLNGLWLDDKVYCPRHVICSASDMTNPDYTNLLCRVTSSDFTVLFD---RLSLT
FSGKMDTAAYREAACSQLAKAMETFNHNNGNDVLYQPPTASVTTSFLQSGIVKMVSPTSKVEPCVVSVTYGNMTLNGLWLDDKVYCPRHVICSSDDMTDPDYPNLLCRVTSSDFCVMSD---RMSLT
FSGALDTTSYREAACCHLAKALNDFS-NSGADVLYQPPQTSITSAVLQSGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDTVYCPRHVICTAEDMLNPNYEDLLIRKSNHSFLVQAG---NVQLR
YSGNANEADYRCACYAYLAKAMLDFS-RDHNDILYTPPTVSYG-STLQAGLRKMAQPSGFVEKCVVRVCYGNTVLNGLWLGDIVYCPRHVIASNT-TSAIDYDHEYSIMRLHNFSIISG---TAFLG
YSGSASEADYRCACFAHLAKAMTDYA-SSHQDMLYSPPSISYN-STLQAGLRKFAQPSGVIEHCIVRVSYGNMVLNGLWLGDEVICPRHVIASSI-NSAIDYDHEYTMMRLHNFSVSSG---NLFIG
YSGSASEADYRLACFAHLAKAMSDFA-NDHMDKLYTPPTVSYN-STLQAGLRKMAQPSGIVEGCIVRVSYGNLTLNGLWLGDTVICPRHVIASNT-TNVIDYDHAMSLVRLHNFSISSG---NMFLG
YSGSPGEVDYRLACYAHLAHAMMSFG-KDQRDVLYTPPTVSFN-STLQSGLKKMAQPSGIVEPCVVRVSYNSTVLNGLWLGDTVYCPRHIIASNT-NAVIDYDHAYTVMRLHNFSISAG---NIYLG
YSGSASEADYRLACFSHLAKAMMDYG-TTHQDCLYTPPTISYN-STLQAGLRKMAQPSGMVEKCIVRVAYGNMVLNGVWLGDEVYCPRHVIAENT-TTLIDYDKAFSLIRLHNFSVSVG---NVFLG
YSGSASEADYRLACYAHLAKAMLDYS-SNHNDILYTPPTISYN-STLQSGLRKMAQPSGVVERCVVRVCYGNMVLNGLWLGDTVICPRHIIASST-SSIIDYEHQYSVMRLHNFSVSVG---NVFLG
YSGGANEADYRLACFAHLAKAMMDFG-SNHQDMLYSPPTVSYN-STLQAGLKKMAQPSGVVERCIVRVSYGNMVLNGLWLGDTVYCPRHVLAAST-TTHIDYEHALAIMRLHNFSISYG---NTFLG
YTGSMGEADYRMACYAHLGKALMDYS-VSRNDMLYTPPTVSVN-STLQSGLRKMAQPSGVVEPCIVRVAYGNNVLNGLWLGDEVICPRHVIASDT-SRVINYENELSSVRLHNFSIAKN---NAFLG
YTGSMGEADYRMACYAHLAKALMDYG-NNRNDMLYTPPTVSVN-STLQSGLRKIAQPSGVVEPCIVRVAYGSTVLNGLWLGDEVICPRHVIASDT-SKPINYDTELLGVRLHNFSISKG---NDFLG
YSGAASEADYRLACYAHLAKAVLDYG-TNHQDTLYTPPTISYN-STLQSGLRKMAQPSGVVEKCVVRVCYGNMALNGLWLGDVVICPRHVIASNT-NALIDYEHEISVMRLHNFSVSVG---NVFLG
YSGSANEADYRCACYAHLAKALIDFS-TTRQDTLYTPPTVSIN-STLQAGLKKMAQPSGLVEPCVVRVSYGNTVLNGVWLDDKVYCPRHVLASDT-TVTIDYDAVYHSMRLHNFSISKG---NVFLG
YSGSASEADYRCACFAHLAKALLAYA-DNHQDLLYTPPSVSYN-STLQSGLKKMAQPSGIVEKCVVRVCYGNMTLNGLWLGDIVVCPRHVMASST-TNTIDYEYEYSMMRLHNFSVSVG---NVFLG
YSGNPNEADYRAACFAWLAKAIKDYQ-MSPQDKLYCAPTVSYN-SVLQSGFKKIAQPSGLVEPCVVKVTYLNSYLNGVWLGDQVYAPRHVIASDV-TKIVDYDTEQNLVRSHNFSISRG---NSYLT
YTGSMGESDYRMACYAHLARALLDYS-ANRNDILYTPPTVSVN-STLQSGLRKIAQPSGIVEPCVVRVAYGNTVLNGLWLGDEVICPRHVIASDT-TKTINYESDLLGVRLHNFSVSKG---NDFLG
YSGSASEADYRCACYAHLAKAMLDYA-KDHNDMLYSPPTISYN-STLQSGLKKMAQPSGCVERCVVRVCYGSTVLNGVWLGDTVTCPRHVIAPST-TVLIDYDHAYSTMRLHNFSVSHN---GVFLG
YSGSASEADYRCACYAHLAKAMLDYA-KDHNDMLYSPPTVSYN-STLQAGLKKMAQPSGCVERCVVRVCYGNTVLNGVWLGDVVTCPRHVIAPST-TSLIDYEHAYSTMRLHNFSISYN---GVFLG
YSGSASEADYRLACFAHLAKAMMDYA-SNHNDTLYTPPTVSYN-STLQAGLRKMAQPSGVVEKCIVRVCYGNMALNGLWLGDIVMCPRHVIASST-TSTIDYDYALSVLRLHNFSISSG---NVFLG
YTGSMGEADYRMACYAHLGKALMDYS-VNRTDMLYTPPTVSVN-STLQSGLRKMAQPSGLVEPCIVRVSYGNNVLNGLWLGDEVICPRHVIASDT-TRVINYENEMSSVRLHNFSVSKN---NVFLG

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

99*299*48****7976*87*95398-66*7*5+9***58*97785**8*839963*8829*3*8*5*87*88****9**884*7****99*6347954*8*33+56647527*29532---336+6

*8*767*6***7**988*+8*83596-2635*5**77*89*67-*8**8*89*8*****79*2*9*9*7*5955***9**5*3*69***99*377-83198*9336258*5****9527---739+8

98*365685**4*7676*87*93397-2536*5++7+*56*67-86**8*83+963*8849*3*8*5*77+877***9**582*6+***999635-53368*42345344547*29522---335+4

                                                                                                                               

YSGSMDEADYREACCAHLAKAM+D+SHNNGNDVLYQPPTVSVNSSTLQSGLRKMAQPSGKVEPCIVRVTYGNMTLNGLWLGDTVYCPRHVIASSTDTT+IDYDHLLSRVRLHNFSVS+GIGANVFLG



4580 4590 4600 4610 4620 4630 4640 4650 4660 4670 4680 4690

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

VVSYKMTGSVLQLGVDQINPETP-KYKFVRAKPGATFSVLACYNGMPAGVYQVAMRPNHTIKGSFLNGSCGSVGYTLGY-DRVEFCYMHHMELPTGVHTGTDLEGTFYGDFVDRQTSQSAGSDNTLT
VMSYQMQGCMLVLTVTLQNSRTP-KYTFGVVKPGETFTVLAAYNGKPQGAFHVTMRSSYTIKGSFLCGSCGSVGYVLMG-DCVKFVYMHQLELSTGCHTGTDFNGDFYGPYKDAQVVQLPVQDYIQS
VIGHSMQNCVLKLKVDTANPKTP-KYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNFTIKGSFLNGSCGSVGFNIDY-DCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVDRQTAQAAGTDTTIT
VTGHVMEGALLRLTVDATNPKTP-AHSFVRVSTGQAISILACYDGIPAGVYTCTLRANGTLRAAFLCGSCGSPGFVMNG-KEVQFCYLHQLELPNGTHTGTDMHGAFYGPFEDKQVPQLASPDVTIT
VVSYQMQGCQLVLTVSLQNPYTP-KYTFGNVKPGETFTVLAAYNGRPQGAFHVTMRSSYTIKGSFLCGSCGSVGYVLTG-DSVKFVYMHQLELSTGCHTGTDFTGNFYGPYRDAQVVQLPVKDYVQT
VMSYQMQGCMLVLTVTLQNPRTP-KYTFGVVKPGETFTVLAAYNGRPQGAFHVTMRSSFTIKGSFLCGSCGSVGYVLMG-DCVKFVYMHQLELSTGCHTGTDFNGDFYGPYKDAQVVQLPVQDYVQS
VMSYQMQGAMLILTVTLQNTKTP-KYTFGNVKPGETFTVLAAYNGKPQGAFHVTMRSSFTIKGSFLCGSCGSVGYVLMG-DCVKFVYMHQLELSTGCHTGTDFNGNFYGPYRDAQVVQLPIQDYVQS
VVAHSMVGVLLKLTVDVANPSTP-AYTFSTVKPGASFSVLACYNGKPTGVFTVNLRHNSTIKGSFLCGSCGSVGYTENG-GVINFVYMHQMELSNGTHTGSSFDGVMYGAFEDKQTHQLQLTDKYCT
VVGHTMVGTLLKLTVESANPQTP-AYTFTTVKPGASFSVLACYNGRPTGVFMVNMRQNSTIKGSFLCGSCGSVGYTQEG-NVINFCYMHQMELSNGTHTGCAFDGVMYGAFEDRQVHQVQLSDKYCT
VIGHTMEGSLLKLTVDVNNPKTP-AYSFIRVSTGQAMSLLACYDGLPTGVYTCTLRSNGTMRASFLCGSCGSPGFVMNG-KEVQFCYLHQLELPNGTHTGTDFSGVFYGPFEDKQVPQLAAPDCTIT
CTGHAMHGTLLKLTVDSANPETP-AYTFTTIKQGSSFSVLACYNGRPSGTYTVVMRPNSTIKGSFLCGSCGSVGYVKEG-NVINFCYMHQMELSNGTHTGSSFDGNMYGNFQDRQIYQAQLSDKHCT
VVGHAMQGTLLKLTVDVANPSTP-AYTFTTVKPGAAFSVLACYNGRPTGTFTVVMRPNYTIKGSFLCGSCGSVGYTKEG-SVINFCYMHQMELANGTHTGSAFDGTMYGAFMDKQVHQVQLTDKYCS
VMSYQMQGCQLVLTVTLQNPNTP-KYSFGVVKPGETFTVLAAYNGRPQGAFHVTLRSSHTIKGSFLCGSCGSVGYVLTG-DSVRFVYMHQLELSTGCHTGTDFSGNFYGPYRDAQVVQLPVQDYTQT
VMSYQMRGCMLVLTVTLQNSRTP-KYTFGVVKPGETFTVLAAYNGKPQGAFHVTMRSSYTIKGSFLCGSCGSVGYVIMG-DCVKFVYMHQLELSTGCHTGTDFNGDFYGPYKDAQVVQLLIQDYIQS
VMSYQMQGSLLVLTVTLQNPNTP-KYSFGVVKPGETFTVLAAYNGRPQGAFHVVMRSSHTIKGSFLCGSCGSVGYVLTG-DSVRFVYMHQLELSTGCHTGTDLSGNFYGPYRDAQVVQLPVQDYTQT
VIGHSMQNCLLRLKVDTSNPKTP-KYKFVRIQPGQTFSVLACYNGSPSGVYQCAMRPNHTIKGSFLNGSCGSVGFNIDY-DCVSFCYMHHMELPTGVHAGTDLEGKFYGPFVDRQTAQAAGTDTTIT
VVGATMHGVTLKIKVSQTNMHTP-RHSFRTLKSGEGFNILACYDGCAQGVFGVNMRTNWTIRGSFINGACGSPGYNLKN-GEVEFVYMHQIELGSGSHVGSSFDGVMYGGFEDQPNLQVESANQMLT
VVSAKMRGASLVIKVNQNNPHTP-KHVFKTLRAGDAFNILACYDGVPSGVYGTILRHNKTIRGSFINGACGSPGFNING-DTVEFVYLHQLELGSGCHVGSNMEGVMYGGFDDQPSLQIEGADCLVT
VISASMRGTLLHIKVNQSNVNTP-NYTYKVLKPGDSFNILACYDGSAAGVYGVNMRTNYTIRGSFISGACGSPGYNINN-GVVEFCYMHHLELGSGCHVGSDMDGTMYGKYEDQPTLQIEGASNLVT
VVSATMHGANLHIKVNQSNVHTP-VHSFRTVKPGEMFNILACYDGTPAGVYSVNLRTNHTIKGSFINGACGSPGYNIVN-GTVEFVYMHQIELGSGCHVGSSFDGKIYGNYEDQPTLQIEGSANLVT
VVSCRMRGALLCIKVNQANVNTP-NYTFKTLKPGDSFNILACYEGVASGVYGVTLRNNSTVRGSFINGACGSPGYNLVG-NTVEFCYFHQLELGSGCHVGSDANGVMYGNFDDQPTLQIEGASRLYT
VVGVTMKGTNLHIKVNQTNVHTP-EHTFKTLKQGDSFNILACYDGVPSGVYGVTLRTNNTIRGSFINGACGSPGYNINN-GKVEFCYLHQLELGSGCHVGSNLDGVMYGGFEDQPTLQVEGANNLVT
VVGCSTKGALLLIKVGQNNVHTPGSYTFRTLKPGDSFNILACYDGTATGVYGVNLRTNHTIRGSFINGACGSPGFNIHG-STVEFCYLHQLELGSGCHVGSDMNGAMYGGYEDQPSFQIEGVSNLVS
VVSAKYKGVNLVLKVNQVNPNTP-EHKFKSVRPGESFNILACYEGCPGSVYGVNMRSQGTIKGSFIAGTCGSVGYVLEN-GTLYFVYMHHLELGNGSHVGSNLEGEMYGGYEDQPSMQLEGTNVMSS
VIGCSYRGVNLIIKVSQNNTLTP-KHKFKTVKAGESFNILACYDGKPNGVYGVNMRTQGTIKGSFINGTCGSPGYVLDG-DIVNFVYMHHLELGNGSHVGSNLEGAMYGGYEDQPSMQLEGVNVMST
VVSATMKGANLHIKVNQTNVNTP-EHSFKTIKQGESFNILACYDGMPSGVYGVTMRNNYTIRGSFITGACGSPGYNVTN-GKVEFCYLHQLELGSGCHVGSNLEGVMYGCYEDQPTLQIEGVNHLVT
VVGAVMQGANLVITVSQANVNTP-SYSFRTLKAGECFNILACYDGTPAGVYGVNLRSTHTIKGSFVNGACGSPGFVMNG-YKVEFVYMHQIELGNASHVGSDMFGNIYGGFEDQPSIQLEGVATLIT
VNGVTMEGVNLHIKVNQSNPHTP-KHTFRTLKPGDSFNILACYDGTPAGVYGITMRPNYTIRGSFINGACGSPGYNVVN-GNVEFCYLHQLELGSGCHVGSNFDGIMYGNFQDQPSLQIEGADQLVT
VKGFRFEGCNVVISVVEVNPFTP-EHKFDTLKPGDNFNILACYDGIPSGVYGVTLRHNSTIKGSFVNGTCGSPGYVISN-GVIKFCYLHQMELGSGAHVGSDFNGKMYGGYQDQARIQVEGANKLIT
VIGCSYRGVNLVIKVSQVNTQTP-KHKFRTVKAGDSFNILACYDGKPNGVYGVNMRTQGTIRGSFINGTCGSPGYVLEG-DTVHFVYMHHLELGNGSHVGSDFNGVMYGGYEDQPSLQLEGANVMST
VVGVTMHGSVLRIKVSQSNVHTP-KHVFKTLKPGDSFNILACYEGIASGVFGVNLRTNFTIKGSFINGACGSPGYNVRNDGTVEFCYLHQIELGSGAHVGSDFTGSVYGNFDDQPSLQVESANLMLS
VVGATMHGSVLRIKVSQSNVHTP-KHVFKTLKPGDSFNILACYEGVASGVFGVNLRTNSTIKGSFINGACGSPGYNVKSDGTVEFCYLHQIELGSGAHVGSDFSGSIYGCFDDRPSLQVEGANLMLS
VVSATMRGALLQIKVNQNNVHTP-KYTYRTVRPGESFNILACYDGAAAGVYGVNMRSNYTIRGSFINGACGSPGYNINN-GTVEFCYLHQLELGSGCHVGSDLDGVMYGGYEDQPTLQVEGASSLFT
VVSARYKGVNLVLKVNQVNPNTP-EHKFKSIKAGESFNILACYEGCPGSVYGVNMRSQGTIKGSFIAGTCGSVGYVLEN-GILYFVYMHHLELGNGSHVGSNFEGEMYGGYEDQPSMQLEGTNVMSS

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

97883*2766*4*5*555*63**-585*54756*47889**9*8*3*6*794969*293*99+8**8*****7*97446-3294*9*9*69**69*8*8*7583*29**493*4*71*5453*3468

*486375*6593+5*686*53**-283966995*96*******9*3768*98769*283*99***97*8***7*97817-3394*9*8*69***9+7****763*28**497*8758*9*8652948

+783382766+3+7*655*53**-383933955*47+89**9*7*3768793969*283*+9++*97*7***7*97535-3293*9*9*69**68+6*7*8585*28**693*4761*735453658

                                                                                                                               

VVGATMQGALLVLKVNQ+NPHTPGKYTFKTVKPGESFNILACYDGRPSGVYGVNMRSNYTIKGSF+NGSCGSPGYVLNGD+TVEFCYMHQLELGSGCHVGSDFDGVMYG++EDQPVLQLEGADYL+T



4710 4720 4730 4740 4750 4760 4770 4780 4790 4800 4810 4820

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

LNVLAWLYAAVINGERWFIVPQTCALTDFNTAVLKYGYQSLTEDGVAALDPLVAQTGISVQTMCASLKDLLVHGMRGRCILSSPTLEDEFTPFDIVRQCSGVTLQSTVRSVSSKFFQWMLMTALTFT
VNFVAWLYAAILNNCNWFVQSDKCSVEDFNVWALSNGFSQV--KSDLVIDALASMTGVSLETLLAAIKR-LKNGFQGRQIMGSCSFEDELTPSDVYQQLAGIKLQSKRTRLVKGIVCWIMASTFLFS
VNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCASLKELLQNGMNGRTILGSALLEDEFTPFDVVRQCSGVTFQSAVKRTIKGTHHWLLLTILTSL
VNVLAWLYAAVLSGESWFVTKLGITAAEFNTSAVKYMCQSVTEESLQVLQPLAAKTGVSVQRMLSSLKVLLSTGFCGKTIMGSCSLEDEHTPYDIGRQMLGVTLQSRTQKFVKWAMQWFLIVFALSC
VNVIAWLYAAILNNCAWFVQNDVCSTEDFNVWAMANGFSQV--KADLVLDALASMTGVSIETLLAAIKR-LYMGFQGRQILGSCTFEDELAPSDVYQQLAGVKLQSKTKRFIKETIYWILISTFLFS
VNFVAWLYAAILNNCNWFVQSDRCSIEDYNVWAMSNGFSQI--KSDLVVDALASMTGVSLENLLAAIKR-LHKGFQGRQIMGSCAFEDELTPSDVYQQLAGVKLQSKRSRVIKGTICWVIASTFLFS
VNFVAWLYAAILNNCNWFIQSDICSVEDYNVWAMANGFSQF--TMDLVIDALASMTGVPVEKCLAAIKR-LNNGFQGRQILGSCVFEDELTPSDVYQQLAGVKLQSKRTRVFKGTLCWVLTSTFLFA
INVVAWLYAAVLNGCKWFVKPTRVGIVTYNEWALSNQFTEF--VGTQSIDMLAHRTGVSVEQMLAAIQS-LHAGFQGKTILGQSTLEDEFTPDDVNMQVMGVVMQSGVKRISYGFIHWLISTFVLAY
INIVAWLYAAILNGCNWFVKPNKTGIATFNEWAMSNQFTEF--IGTQSVDMLAHKTGVSVEQLLYAIQT-LHKGFQGKTILGNSMLEDEFTPDDVNMQVMGVVMQSGVKRISYGLVHWLFTTLLLAY
VNVLAWLYAAVLSGENWFLTKSSISPAEFNNCAVKYMCQSVTSESLQVLQPLAAKTGISVERMLSALKVLLSAGFCGRTIMGSCSLEDEHTPYDIGRQMLGVKLQGKFQSMFRWTLQWFAIIFVLTI
INVVAWLYAAVLNGCNWFVKPNKTGVAAFNEWALSNQFTEF--VSTQALELLAVKTGVQIEQLLYSIQQ-LNNGFQGNVILGSAMLEDEYTPEDVNMQMMGVVMQSSVRKITYGLTHWLLATCVLTY
VNVVAWLYAAILNGCAWFVKPNRTSVVSFNEWALANQFTEF--VGTQSVDMLAVKTGVAIEQLLYAIQQ-LYTGFQGKQILGSTMLEDEFTPEDVNMQIMGVVMQSGVRKVTYGTAHWLFATLVSTY
VNVVAWLYAAIFNRCNWFVQSDSCSLEEFNVWAMTNGFSSI--KADLVLDALASMTGVTVEQVLAAIKR-LHSGFQGKQILGSCVLEDELTPSDVYQQLAGVKLQSKRTRVIKGTCCWILASTFLFC
VNFVAWLYAAILNNCNWFVQSDKCSVEDFNVWALSNGFSQV--KSDLVIDALASMTGVSLETLLAAIKR-LKNGFQGRQIMGSCSFEDELTPSDVYQQLAGIKLQSKRTRLFKGTVCWIMASTFLFS
VNVVAWLYAAILNRCNWFVQSDSCSLEEFNVWAMTNGFSSI--KADLVLDALASMTGVTVEQVLAAIKR-LYSGFQGKQILGSCVLEDELTPSDVYQQLSGVKLQSKRTRVIKGTCCWILASTFLFC
LNVLAWLYAAVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQTGIAVLDMCAALKELLQNGMNGRTILGSTILEDEFTPFDVVRQCSGVTFQGKFKKIVKGTHHWMLLTFLTSL
VNVVAFLYAAILNGCTWWLKGDKLSVEHYNEWAQANGFTAM--NGEDAFSILAAKTGVCVERLLHAIQV-LNNGFGGKQILGYSSLNDEFSINEVVKQMFGVNLQSGKTTSMFKSI---SLFAGFFV
VNVIAFLYGAILNGCTWFLSNERVSAEVFNGWAHDNNFTDV--GSFDCFNILAAKTGVDVQRILASIQK-LAKGFGGRNIIGYASLTDEFTVSEVVKQMYGVSLQSKRVPSIFNNV---TLVSVFWS
ENVCSWLYGALINGDRWWLSSVSVGVDTYNEWALRNGMTAL--KNVDCFSLLVAKTGVDVGRLLASIQK-LHGNFGGKSILGCTSLCDEFTLSEVVKQMYGVTLQSGKVSRAFRNA---SIVCCLLF
DNVVAFLYGALLNGITWWLSPSRITVEAFNEWASVSGYTPL--QSADGYSILAAKTGVEVERILSSIQK-HANGFGGRNVLGYSALTDDFTLSEVVKQMFGVNLQSSKKVSCCKSL---LLVGGFFA
ANVVSFLYGALLNGCNWWLTSDRLTLEAFNDWATSNDFTTL--SSVDMYTILSAKTGVDVARVLAAIQK-LAKGFGGNKILGYSSLTDEFTAGEVIKQMYGVTLQSSKKSRFLGNL---LSIGLFVF
INVIAFLYGALLNGITWFLSNDRVTVESFNEWASVNGYTDC--GSIDCFAMLAAKTNVDVQRILAAVQR-LHKGFGGKNILGFTTLTDEFTVTEVIKQMYGVSLQSGKVSSMFYNV---CVIGAFLT
ENVVAFLYGALLNGCNWWLDQCGVTVEAYNDWAHSNGCTSL--SSTDCFTILAAKTGVEVSRVLAAIQR-LNVNFGGKAILGYTSLTDEFTVGEIIKQMFGVNLQSGIISRSVRNV---LLVGLFVL
DNVVAFLYAALINGERWFVTNTSMTLESYNAWAKTNSFTEI--VSTDAFNMLAAKTGYSVEKLLECIVR-LNKGFGGRTILSYGSLCDEFTPTEVIRQMYGVNLQSGKVKSIFYPM---MTAIAILF
DNVVAFLYAALINGERWFVSNAAVALETYNNWAIANGFTEL--SSADSFSMLSAKTGVSVEKLLDAVMR-LSTSLGGKTILGYGSLSDEFTTTEVVRQMFGVNLQSNSVKSWFYPI---AITVVCMF
PNVIAFLYGALLNGITWWLNSDKVSVESFNEWALNNGFTTC--GNLDCFNMLSAKTGVDVQRLLAAVQR-LHNSFGGKNILGYTTLTDEFTVGEVIKQMYGVTLQSNKVVGAFCNL---AIVGLFVT
ENVVAFLYAALINGERWWCSNERCTIDSFNEWALGNGFTNL--VSGDGFSMLAAKTGVDVCQLLSAIQR-LATGLGGKTILGYASVTDEYTLSEVVRQMYGVNIQSTKTSSALKNL---FLMGFFFL
PNVVAFLYGALLNGVNWFVSPERLSVEAFNEWAHNNGFTDM--SGAECFTMLAAKTGVDVQRVLASIQK-IAKSFGGRNILGFTSLTDEFTAAEVIKQMYGVNLQSRKLPSVFNNI---MLVGVFWF
ENVIAFFYAALLNGERWWCSKDSVCVTNFNSWAADNHYTML--STTDVFNLVASKTGVSVEQVLAAIIS-YAKGFGHRTILGYASINDEYTITEVMQQMFGVQLQSSRVKKVFEGF---TLFFFFVA
DNVVAFLYAAIINGERWFINSGYTSLETFNNWARSNGYTEL--ASIDVFSMLAAKTSINVERLLDAIMR-LSTGLGGRTILGYGSLSDEFTPTEVVRQMFGVNLQSTKVKSYCYPV---LMICAFLF
DNVVAFLYAALLNGCRWWLCSTRVNVDGFNEWAMANGYTSV--SSVECYSILAAKTGVSVEQLLASIQH-LHEGFGGKNILGYSSLCDEFTLAEVVKQMYGVNLQSGKVIFGLKTM---FLFSVFFT
DNVIAFMYAALLNGCRWWLRPERTNVDVFNDWAVANGYTSV--SSVDCYSILAAKTGVSVEQILAAIQR-LCDGFGGKTILGYPSLCDEFTLAEVVKQMYGVNLQSGKVNSGLKTL---LLFGVFFT
ENVLAFLYAALINGSTWWLSSSRIAVDRFNEWAVHNGMTTV--GNTDCFSILAAKTGVDVQRLLASIQS-LHKNFGGKQILGHTSLTDEFTTGEVVRQMYGVNLQGGYVSRACRNV---LLVGSFLT
DNVVAFLYAALINGERWFVTNTSMSLESYNTWAKTNSFTEL--SSTDAFSMLAAKTGQSVEKLLDSIVR-LNKGFGGRTILSYGSLCDEFTPTEVIRQMYGVNLQAGKVKSFFYPI---MTAMTILF

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

9*79******989454**94323774349*44884767547--33435945*626**959558858+72-*23*95*66*988658***58*3*946*85*958*843556442534*765556554

2**8898*+*++**36*983333777629*4**21927*38--37295979968**754*479*27962-53278*4649+856797*99847*987**9**7+*84252347266---45544764

3*7989+*+*9+9444*985334777339*46+22767537--23345645+626*+949558838942-+34786+68+9856584*+5+439946*84*938*84342244233---45446644

                                                                                                                               

VNVVA+LYAALLNGC+WFVSSDR+SVEDFNEWA+SNGFT+LT+SSTDVFDMLAAKTGVSVERLLAAIQRLLHKGFGG+TILG+CSLEDEFTPSEVV+QMYGVNLQSGKVRSI+GTV+W+LL+G+FFF



4830 4840 4850 4860 4870 4880 4890 4900 4910 4920 4930 4940 4950

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

ILFLQLWEMSIFSWFAMHATIPVVILLMGVSAFVTMLVKHKHAFTTLFLMPTLAVVFYYNCIYVPEHWLIEMV-SKYVDLTDTIQLFYGYSIRELIAL-FAVVIAMSV----LSLRIVYDD--NTRR
CIITAFVKWTMFMYVTTNM-LSITFCALCVISLAMLLVKHKHLYLTMYIIPVLFTLLYNNYLVVYKQTFRGYV---YAWLSYYVPS-VEYTYTDEVIYGMLLLIGMVF----VTLRSINHD--LFSF
LVLVQSTQWSLFFFLYENAFLPFAMGIIAMSAFAMMFVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIM-T-WLDMVDT--SLSGFKLKDCVMY-ASAVVLLIL----MTARTVYDD--GARR
LTLLHLSQWTVLGALPLQLLLPLLGFISCCVGFMAMFIKHKHTFLTVYLLPVVMVAAYYNFQYQPEGIQGYLL-YVYNYVNPGRFD-MGFDLTTML----VISGITTL----LSVRIAKSD--TYSR
CIISAFVKWTIFMYINTHM-IGVTLCVLCFVSFMMLLVKHKHFYLTMYIIPVLCTLFYVNYLVVYKEGFRGFT---YVWLSYFVPA-VNFTYVYEVFYGCILCVFAIF----ITMHSINHD--IFSL
CIITAFVKWTMFMYVTTHM-LSVTVLALCCVSFTMLLVKHKHLYLTMYIIPVLLTLLYNNYLVVYKHSFRGYV---YAWLSHFMPS-VDYTYTDEVIYSIVLLFGMIF----ITMRSINHD--VFSV
CILSAFVKWTMFMYVTLNV-LSVTIGTLCFVACAMLFIKHKHLYLTMFILPVFLTLLYTNYLVVYKQSFRGYA---YAWLSYVVPS-VDYTYTYEVLYGCCAVLFMIF----TTMRSINHD--LFSI
VSVMQLTKFTMWTYLFETIPTQMTPLLLGFMACVMFTVKHKHTFMSLFLLPVALCLTYANIVYEPQTLISSTLIAVANWLTPTSV-YMRTTHFDFGLY-ISLSFVLAI----IVRRLYRPS--MSNL
VATLQLTKFTIWNYLFEVIPLQLTPLVLCVMACVMLTVKHKHTFLTLFLLPTAICLTYANIVYEPQTPVSSALIAVANWLNPASV-YMRTTHTDLGVY-LSLCFALAV----VVRRLYRPN--ASNL
LILLQLAQWTFVGALPFTLLLPLIGFVAVCVGFVSLLIKHKHTYLTVYLLPVAMVTAYYNFQYTPEGVQGYLL-SLYNYVNPGRIDVIGTDLLTML----IISVACTL----LSVRMVRTD--AYSR
VVILQLTKFTIWNFLFNVIPLQLTPIMFVVLALAMLCVKHKHAFLTTFLLPGALCLTYANLVYEPNTPVSSFLIMCVNWLNPDGT-YMRTTHMDLGVY-VSLCLALLV----VVRRLYKPS--VTNC
VIILQATKFTLWNYLFETIPTQLFPLLFVTMAFVMLLVKHKHTFLTLFLLPVAICLTYANIVYEPTTPISSALIAVANWLAPTNA-YMRTTHTDIGVY-ISMSLVLVI----VVKRLYNPS--LSNF
SIISAFVKWTMFMYVTTHM-LGVTLCALCFVSFAMLLIKHKHLYLTMYIMPVLCTLFYTNYLVVYKQSFRGLA---YAWLSHFVPA-VDYTYMDEVLYGVVLLVAMVF----VTMRSINHD--VFSI
CIITAFVKWTMFMYVTTNM-FSITFCALCVISLAMLLVKHKHLYLTMYITPVLFTLLYNNYLVVYKHTFRGYV---YAWLSYYVPS-VEYTYTDEVIYGMLLLVGMVF----VTLRSINHD--LFSF
SIIAAFVKWTMFMYVTTHM-LGVTLCALCFVSFAMLLIKHKHLYLTMYIMPVLCTLFYTNYLVVYKQSFRGLA---YAWLSHFVPA-VDYTYMDEVLYGVVLLIAMVF----VTMRSINHD--VFSI
LILVQSTQWSLFFFVYENAFLPFTLGIMAIAACAMLLVKHKHAFLCLFLLPSLATVAYFNMVYMPASWVMRIM-T-WLELADT--SLSGYRLKDCVMY-ASALVLLIL----MTARTVYDD--AARR
MFWAELFVYTTTIWVNPGFLTPFMILLVALSLCLTFVVKHKVLFLQVFLLPSIIVAAIQNCAWDYHITK-VLA-----EKFDYNVSVMQMDIQGFVN--IFICLFVALL---HTWRFAKER--CTHW
MFLSELLYYTSSYWIKPDLITAVFVLLFGIAVMLTLTIKHKVLFLYTFLIPSVVISACYNLAWDLYIRE-LLA-----KYFDYHMSIFSMDIQGCFN--IVACILVNAI---HTWRFVKTG--TATR
LFLSEMLNHSKLFWINPGYITPVFLAIIVASSALMLLVKHKLLFLQLYLLPSLCIVSGYNIFKDYHFYT-YML-----EEFDYKVPFGGFNVTGVLN--ISLCCFVM---GLHTFRFLQTPN---KI
MFWGEFLMYSSVMWVHPAVVTPILLCLGLVSLMLSGLIKHKMMFLQTFLLPSIVVIAANNFFWDYFVTQ-LLV-----QYFDYTASLFSLDIQGLLN--IAMCLFVMFL---HTYRFVSTGN---NA
MFWSEFLSYSALFWINANVLTPIFLCLCGFSVVLTVGLKHKLLFLYTFLIPTVVLLAAINLSWDFYLRA-LLS-----STVGYHTSLMSFDLQGVLN--IAICAFVSGL---HLYRFSPNVG---SC
MFWSELLHYTAFFWISPGFITPMFFMLLMVSVFFMCALKHKIMFLYTFLIPAVIVTSCYNFAWDWYITS-VLA-----TTFDYHVSLLSLDIQGVIN--VSACVFVTLL---HTFRFCKSSVNYSSV
LFWSELVIYTPFFWVSPAYITPLFLIVSGVSILCMSLLKHKTLFLQMFLIPAVIAVSAYNLAYDLEIRT-WMA-----TKLDYHASILSFNIQGIFN--IMVCCVVVCL---HAYRCVTRSS---SV
AFWLEFFMYTPFTWINPTFVSVVLAITTLVSVLLVAGIKHKMLFFMSFVMPSVILATAHNVVWDMTYYESLQV-----LVENVNTTFLPVDMQGVML--ALFCVVVFVI---CTIRFFTCKQ---SW
AFWTEFFLYTPFSWFGPASIGCLLLMTVVVSALLTIFVKHKMLYFMSFLLPSVILMTVSNLVWDSLYIAAVQA-----KLVEVNMSLIAVDMQSVAL--MVLCLLVAIV---HCYRFCTQRQ---SI
MFWSELLQYTAFFWVSPGFVTPVFFALLLVSFILMCFLKHKVLFLYTFLIPSVIIMASYNFMWDWSVAA-ELA-----RIFDYHVSIVSFDIQGLLN--VAVCLFVTLL---HTMRFFKTNT---SI
LFWSEFFMYSTILWINPGLITTFLGLFVMLSMLLASCIKHKMLFLQLFLLPSIIIAACYNFAWDMEVTR-MLA-----TQFDYHVSFLNMDIQGAIN--IIVCFIGISL---HTYRFLDTQ--LRSY
MFISEMLYYTSSYWIKPDLITPIFIILFAIAVFLTAFVKHKVLFLYTFLVPGIVITATSNLAWDCYVRD-LLA-----KYLDYHMSIFNMDIQGVFN--IAACFMVNAL---HTWRYMRSG--YTTR
LFWTQFLMYTSVSILQWEVIISVLVGLTCASAITIVFIKHKMVFLYGYVVPATLVVVFSNFLWDYVVSA-IIM-----EHASFMSAYFSFDVQSVFN--IFMLSFVLIL---HLARFYCSGGAL-IT
AFWSEFFLYTPFTWFSPTMISCILFVTVVISAIFTTFVKHKMLYCSSFLLPSIILMTCSNLVWDYFYFEAVQA-----KLVEINLSLVSIDMQSVAL--IILCVLIACV---HCYRFVTQKQ---SI
MFWAELFIYTNTIWINPVILTPIFCLLLFLSLVLTMFLKHKFLFLQVFLLPTVIATALYNCVLDYYIVK-FLA-----DHFNYNVSVLQMDVQGLVN--VLVCLFVVFL---HTWRFSKER--FTHW
MFWAELFIYTNTIWVNPVILTPVFCILLFLSLVLTMLLKHKFLFLQAFLLPTVIATALYNCAWDYYMAR-FLA-----DHFDYNVSVLQMDIQGLVN--VLVCLLVAFL---HTWRFAKER--FTHW
FFWSELVSYTKFFWVNPGYVTPMFACLSLLSSLLMFTLKHKTLFFQVFLIPALIVTSCINLAFDVEVYN-YLA-----EHFDYHVSLMGFNAQGLVN--IFVCFVVTILHGTYTWRFFNTPA---SS
AFWLEFFMYTPFTWINPTFVSIVLAVTTLISTVFVSGIKHKMLFFMSFVLPSVILVTAHNLFWDFSYYESLQS-----IVENTNTMFLPVDMQGVML--TVFCFIVFVT---YSVRFFTCKQ---SW

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

5565344688765674337-657546648658766869****597779+7*666865*4*6664532353256---555862200--43745353711-157566657----763855517--5563

6*758872883447734349547867646684665459***689755998*77875642*745*41623-375-----2224645566578788666--6468477401---555*74232----22

57754462982446723150557646646655755459***469855998*67666452*646442211-145-----4422500114267453360--146576846----452+44512----43

                                                                                                                               

MFWSEFVKYTMF+WVNP+MITPV+LLLLCVSAFLMLLVKHKHLFLT+FLLPS+ITLAYYNLVWDYKVTFRGLAIAVY+WLFDY+VSLVSFDIQGVVNYGISLC+FVVFLHG+HT+RFVN+DQ+LFS+



4960 4970 4980 4990 5000 5010 5020 5030 5040 5050 5060 5070

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

VWLATNVLTWLYRLYA-----------GTTVEK-AMAYWALLMSLTTNYSGCVTVIMFAAKGVTTLIYYQ-FPFLGLLIAEFKFLMLVYTCIGYLCCVYYGIFCMLNKY----LRCTFGVYPYLVST
IMFVGRVISVVSLWYM-----------GSNLEE---EILLMLASLFGTYTWTTALSMAAAKVIAKWVAVN--VLYFTDIPQIKIVLVCYLFIGYIISCYWGLFSLMNSL----FRMPLGVYNYKISV
VWTLMNVLTLVYKVYY-----------GNALDQ-AISMWALIISVTSNYSGVVTTVMFLARGIVFMCVEY-CPIFFITGNTLQCIMLVYCFLGYFCTCYFGLFCLLNRY----FRLTLGVYDYLVST
VWYVCTAIGWVYNCCT-----------GTAETI-ALSYLTFVVSVFTNYTGVACISVYVSQVIVWAMAWV-EPGI-LMYGHFRCVLVCYVIIGYCCTCYFGVFNLLNRL----FRCTLGTYDYVVSS
MFLVGRIVTLISMWYF-----------GSNLEE---DVLLFITAFLGTYTWTTILSLAIAKIVANWLSVN--IFYFTDVPYIKLILLSYLFIGYILSCYWGFFSLLNSV----FRMPMGVYNYKISV
IMFAGRVISTVSMWYI-----------GSNLEE---EVLLLLVSAFGTYTWTTVLSLAVSKIIAKWISVN--LLYFTDIPLIKLVLLSYLFVGYVVSCYWGLFSLMNKL----FRMPLGVYNYKISV
IIFITRVSSVVSMWYM-----------GSNLEI---EILLLVVSIFGTYTWTTIISLTVAKAMAWWLHAN--IFYLTDIPHVKILLMCYLLVGYIVCCYWGVFSLCNKL----FRVPLGVYNYKISV
ALALCSGVMWFYTYVI-----------GDH-SS-PITYLMFITTLTSDYTITVFATVNLAKFISGLVFFY-APHLGFILPEVKLVLLIYLGLGYMCTMYFGVFSLLNLK----LRVPLGVYDYSVST
ALALGSAMVWFYTYTT-----------GDC-SS-PLTYLMFLTTLTSDYTVTVFLAVNVAKFFARVVFLY-APHAGFIFPEVKLVLLMYLAVGYFCTVYFGVFSLLNLK----LRVPLGVYDYTVST
IWYVCTAVGWLYNCWT-----------GSADTV-AISYLTFMVSVFTNYTGVACASLYAAQFMVWVLKFL-DPTILLLYGRFRCVLVCYLLVGYLCTCYFGVFNLINRL----FRCTLGNYEYVVSS
AFALTSLVMWFYSYSI-----------GDA-SS-PIVYLQFVTAATSDYMVTVFLAVNVAKCLTYLTSMY-FTTLSVVVPEVKIVLLMYICIGFICTMYFGVFSFLNLK----MRAPMGVYSYEVST
ALALCSGVMWLYTYSI-----------GEA-SS-PIAYLVFVTTLTSDYTITVFVTVNLAKVCTYAIFAY-SPQLTLVFPEVKMILLLYTCLGFMCTCYFGVFSLLNLK----LRAPMGVYDFKVST
MFLVGRLVSLVSMWYF-----------GANLEE---EVLLFLTSLFGTYTWTTMLSLATAKVIAKWLAVN--VLYFTDVPQIKLVLLSYLCIGYVCCCYWGILSLLNSI----FRMPLGVYNYKISV
IMFVGRLISVFSLWYK-----------GSNLEE---EILLMLASLFGTYTWTTVLSMAVAKVIAKWVAVN--VLYFTDIPQIKIVLLCYLFIGYIISCYWGLFSLMNSL----FRMPLGVYNYKISV
MFLVGRLVSLVSMWYF-----------GANLEE---EVLLFLTSLFGTYTWTTMLSLATAKVIAKWLAVN--VLYFTDVPQIKLVLLSYLCIGYVCCCYWGVLSLLNSI----FRMPLGVYNYKISV
VWTLMNVITLVYKVYY-----------GNALDQ-AISMWALVISVTSNYSGVVTTIMFLARAIVFVCVEY-YPLLFITGNTLQCIMLVYCFLGYCCCCYFGLFCLLNRY----FRLTLGVYDYLVST
CTYLFSLIAVLYTALY---------------SYDYVSLLVMLLCAISNEWYIGAIIFRICR---FGVAFL-PVEYVSYFDGVKTVLLFYMLLGFVSCMYYGLLYWINRF----CKCTLGVYDFCVSP
LTYVLSLVVSVYNYWC---------------CGDFLSLSMMVLLNINNNWYIGAIAYRFSV---VVVNYM-DPSVIRMLGGVKVILFMYVTCGYLCCMYYGICYWFNRF----FKCTMGLYEFKVSP
FSYVVAVLTVLYTYYY---------------STDVLGLILTSMSGFTNYWFIGTATYKLAT---YVLP-H-T-SLLDSFDAIKAVVFLYLLLGYCNCVYYGSLYWINRF----CKLTLGCYEFKVSA
IAYLSSLVVSAYTYLL---------------GGDPMYCAIMVLCSLSSEWYVGAVCYKLAI---RIAPYT-SPIIATVFGTPKVIVFVYLALGYFTCVYWGFLYWFNRF----FKFTLGEYDFKVSP
ATLLMSLGVTVYNYWF---------------DTDYFSIIMTLLLNMSSTWYIGAIAYKIAS---VMIVFV-PAPLIAAFGPIKTVLMVYVCIGYVFCMYWGFCYWLNRV----SKLTLGVYDFKVSS
ITYCCSLLFVAYGFYM---------------GSDALSLVMMVLFNFTSNWYVGAIVYKIAF---YTRDMT---VLPLLVGNVKAVMLCYIVLGYFCCVYYGILYWINRF----FKLTLGVYDFKVSA
FTMVVACVTSCYSYVI---------------CGDALSAAMAIMLNITGNWFVGAGAYRLAT---YIVLLN-P-ALPALVGDVKAIVFVYVAVGYVCCVFYGILYWVNRF----CKLSLGVYDFMVSP
FSLFATTIFVMFNIVKLLGM-IGEPWTDDHFLLCLVNMLTMLISLTTKDWFVVFASYKVAY---YIVVYVMQPAFVQDFGFVKCVSIIYMACGYLFCCYYGILYWVNRF----TCMTCGVYQFTVSP
PVFVVTLCFVFYNFASQWYYYLRGLDMGVNLQFGYVNLGMMLVCLMTKDWIVVAVAYRVAY---YIVLYILSPDVVNDFGLLKCLCVVYMLLGYCSCCYYGVLYWVNRF----THMTCGVYQFAVSA
STYVLSLAFTVYGFVV---------------GSDVLSIVMTLLFNLTSSWYVGAIVYKLAY---YLQYYT---SFAQILGSIKAIMLCYMGLGYLCCVYYGFLYWINRF----CKLSLGVYDFKVSA
STYVLSMCTVLYTFYY---------------GYDSLSLAIMLLGFGCREWYVGTAAFRLAQ---FIVPYC-P-GLISFVGDIKAVLVLYLVFGFVATVYFGLLYWLNRV----LKLTLGCYDFKVSA
VTYVASLIVSVYNYWY---------------VGDALSLAMMLLLNVNNNWYIGACAYRFVL---IVANYM-NPAVIGFLGSFKVIMFLYVAVGYLCCIYYGILYWLNKF----FKCTLGVYDFKVSA
CLFSCAYTVGLFMYFV---------------KIDVLSAFFMFISGIQCSWAITWSSYKIAV---YAMSYV-SPYYIEVFGYTKVLMVLYLCMGYLFCVYYGILYWVNRFTMNNFSMCLGYYDYCVSQ
PVCLITLCFVCYNLVVQWYYLLRSSDVGVNLQFGYINLGMMVVCLITKDWVVVAVAYRLAY---YTVFYLIPEQVVFDFGVIKCLCVIYMLFGYVSCCYYGVLYWINRF----THMTCGVYQFCVSA
FTYVCSLIAVAYTYFY---------------SGDFLSLLVMFLCAISSDWYIGAIVFRLSR---LIVFFS-PESVFSVFGDVKLTLVVYLICGYLVCTYWGILYWFNRF----FKCTMGVYDFKVSA
CTYVCSLIAIVYTYYY---------------SGDFLSLLVMFLCAISNEWYIGAIGFRLAR---LLVLCV-SEDIVDVFGEVKFTLVIYLICGYLICVYWGILYWLNRF----FKCTMGVYDFKVSA
VTYVVALLTAAYNYFY---------------ASDILSCAMTLFASVTGNWFVGAVCYKVAV---YMALRF-P-TFVAIFGDIKSVMFCYLVLGYFTCCFYGILYWFNRF----FKVSVGVYDYTVSA
FSLAVTTILVIFNMVKIFGT-SDEPWTENQIAFCFVNMLTMIVSLTTKDWMVVIASYRIAY---YIVVCVMPSAFVSDFGFMKCISIVYMACGYLFCCYYGILYWVNRF----TCMTCGVYQFTVSA

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

7757757556763643-----------*43-52---367588676677*658756585687676357225--5250645627779985*769*97878*9*78788*34----8*778*7*4929*6

3564476655696552---------------245375746747445644*59755599762---363102-0-164127514*47577*867*9749799*48**7*97----43778*3*795**5

3457646844653644---------------42-014556676446734657756563583---357325--0164235417757575*767*9747899*77577*34----64768*9*7959*5

                                                                                                                               

ITYVCSLITVVYNYYYQW+Y+LREP+TGSNL+SDALSLLMMLLSLFTNYWYVGAISYRLAKVIAY+VAYNMPPLLFTDFGE+KCVLLVYLCLGYLCCCYYGILYWLNRFTMNNFRMTLGVYD+KVSA



5090 5100 5110 5120 5130 5140 5150 5160 5170 5180 5190 5200

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

QEFRYMNSQGLTPPTNSWDALKMNIKLSGVGGVPCIKVSNVQSKMSDIKCTSVVLLSVLQQLRIEANSRIWSLCVTLHNDILLAKDATEAFEKLTTLLSVLLSMPGAVD------LTKLCDDVFENP
QELRYMNANGLRPPKNSFEALMLNFKLLGIGGVPIIEVSQFQSKLTDVKCANVVLLNCLQHLHVASNSKLWQYCSTLHNEILATSDLGVAFEKLAQLLIVLFANPAAVDSKCLTSIEEVCDDYAKDN
QEFRYMNSQGLLPPKNSIDAFKLNIKLLGVGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVD------INKLCEEMLDNR
QELRYMNSNGLSPPTNSWQAMVLNLKLAGIGGVPMYKVATIQSNMTDLKCTSVVLLSVLQQLHVESSSKLWSLCVKLHNEILAATSTTDAFEAFVSLLSVLLSLPGAIN------LDELCNSILENN
QELRYMNANGLRPPRNSFEAILLNLKLLGIGGVPVIEVSQIQSKLTDVKCANVVLLNCLQHLHVASNSKLWQYCSVLHNEILSTSDLSVAFDKLAQLLIVLFANPAAVDTKCLASIDEVSDDYVQDS
QELRYMNANGLRPPRNSFEALMLNFKLLGIGGVPIIEVSQIQSKLTDVKCANVVLLNCLQHLHVASNSKLWQYCSTLHNEILATSDLSTAFEKLAQLLIVLFANPAAVDSKCLSSIEEVCDDYAKDN
QELRYMNANGLRPPRNSFEALILNFKLIGIGGVPIIEVSQIQSKLTDVKCANVVLLNCLQHLHVASNSKLWQYCSTLHNEILATSDLGVAFDKLAQLLIVLFANPAAVDTKCLTSIEDVCDDYVRDN
QEFRFLTGNGLHAPRNSWEALILNFKLLGIGGTPCIKVATVQSKLTDLKCTSVVLLTVLQQLHLESNSKAWSYCVKLHNEILAAVDPTEAFERFVCLFATLMSFSANVD------LDALANDLFENS
QEFRYLTGNGLHAPRNSWEALRLNMKLIGIGGTPCIKIASVQSKLTDLKCTSVVLLSVLQQLHLEANSKAWAHCVKLHNDILAATDPTEAFDNFVCLFATLMSFSANVD------LEALASDLLDHP
QELRYMNSHGLLPPTNSWQALMLNIKLAGIGGIPIYRVSTIQSNMTDLKCTSVVLLSVLQQLRVESSSKLWALCVKLHNEILASNSPTEAFEAFVSLLSVLLSLPGAIN------LDELCSSILENN
QEFRYMNANGLRAPRNSWDAMVLNFKLLGVGGVPCIKIASVQSKLTDLKCTSVVLLSVLQQLHLEANSKAWSHCVKLHNDILSTSDPSEAFEKFVALLATLMSFSGSVD------LEALASELLDNI
QEFRFMTANNLTAPRNSWEAMALNFKLIGIGGTPCIKVAAMQSKLTDLKCTSVVLLSVLQQLHLEANSRAWAFCVKCHNDILAATDPSEAFEKFVSLFATLMTFSGNVD------LDALASDIFDTP
QELRYMNANGLRPPRNSFEALMLNFKLLGIGGVPVIEVSQIQSRLTDVKCANVVLLNCLQHLHIASNSKLWQYCSTLHNEILATSDLSVAFDKLAQLLVVLFANPAAVDSKCLASIEEVSDDYVRDN
QELRYMNANGLRPPKNSFEALMLNFKLLGIGGVPIIEVSQFQSKLTDVKCANVVLLNCLQHLHVASNSKLWHYCSTLHNEILATSDLSVAFEKLAQLLIVLFANPAAVDSKCLTSIEEVCDDYAKDN
QELRYMNANGLRPPKNSFEALVLNFKLLGIGGVPVIEVSQIQSRLTDVKCANVVLLNCLQHLHIASNSKLWQYCSTLHNEILATSDLSVAFDKLAQLLVVLFANPAAVDSKCLASIEEVSDDYVRDN
QEFRYMNSQGLLPPKSSIDAFKLNIKLLGIGGKPCIKVATVQSKMSDVKCTSVVLLSVLQQLRVESSSKLWAQCVQLHNDILLAKDTTEAFEKMVSLLSVLLSMQGAVD------INRLCEEMLDNR
AEFKYMVANGLNAPNGPFDALFLSFKLMGIGGPRTIKVSTVQSKLTDLKCTNVVLMGILSNMNIASNSKEWAYCVEMHNKINLCDDPETAQELLLALLAFFLSKHSDFG------LGDLVDSYFEND
AEFKYMVANDLRAPTGVFDSMSLSLKLMGLGGERTIKISTVQSKLTDIKCTNVVLMGCLSSMNIEANSKKWSYCVDLHNKINLCDDAEKAMEYLLALVTFFISEHADFN------VSELVDSYFGDN
AEFKYMVANGLRAPTGVFDALILSLKLIGVGGRKTIKISSVQSKLTDLKCTNVVLLGCLSNMNIAANSREWAYCVDLHNKINLCNDAEAAQEMLLALLAFFLSKNSAFG------VDELLDSYFNDS
AEFKYMVANNLSAPRGPFDSLALSLRLVGVGGQRTIRISTVQSKLTDLKCANVVLLGCLSSMNIASNSKDWEYCVTLHNKINLCDDPEKAHEMLLALLAFFLSKQQAFG------IDGLVDSYFDSN
AEFKYMVANGLSAPRSVLDTLYLSFRLLGVGGERTIKVATVQSKLTDLKCANVVLLGCLSAMNVSANSKEWAYCVDLHNKINLCDDPEKAQEMLLALLAFFISKQKDFG------VDDLLDSYFSNS
NEFKYMVANGLHAPRGVFDAVALSVKLIGIGGEKTIKVSTVQSKLTDIKCTNVVLLGCLSSMNIASHTKEWSYCVELHNKINLCDDPEKAQEMLLALLAFFLSKQKDFG------VDDLLESYFSSG
AEFKYMVANGLRAPTGAFDSLFLSARLLGIGGQRTIKISTVQSKLTDVKCTNVVLMGCLSSMNIQANSAEWNYCVDLHNKINLCNDLERAQEYLLALLAFFLSKNSAFG------LDDLLDSYFDNN
AELKYMTANNLSAPKTAYDAMILSFKLMGIGGGRNIKISTVQSKLTEMKCTNVVLLGLLSKMHVESNSKEWNYCVGLHNEINLCDDPDAVLEKLLALIAFFLSKHNTCD------LSDLIESYFENT
AELKYMTANNLTAPRNAYDAMVLSSKLVGIGGNRNIKIASVQSKLTDMKCTNVVLLGLLSKMHIEANSKEWNYCVNLHNEINLSDDSDVVLNKLLALLAFFLSKHNSCD------LSELIESYFDNP
NEFKFMVANGLQAPRGVFDSLALSIKLMGIGGEKTIKVSSVQSKLTDIKCTNVVLLGCLSSMNIAANTKEWSYCVDLHNKINLCNDPEAAQEMLLALLAFFLSKHKDFG------FDDLLDSYFADN
AEFKYMVANGYTAPRGPFDSVLLSLRLLGVGGQKTIKVSTVQSKLTDLKCANVVLLGCLTNMNIAANSREWSYCVNLHNEINLTSDPEEALEKLLALVAFFLSKQQNFG------VDDLIDSFFENR
AEFKYMVANDLRAPCGVFDSLLLSFRLMGIGGEKTIKISTVQSKLTEIKCTNVVLMGVLTSMNIEANSKDWAFCVDLHNKINLSTDAEKAMEYLLALLTFFLSRQKDFN------CTELLDSYFADS
AEFKYMVANNLKCPTNPMEALYLNIKLMGVGGPKIIKLSTIQSKLTDLKCTNVVLLSCLSSMNVAVNSKEWSYCVQLHNDINLCDDPEKATEKLLALCSFFLSKQQNFN------LDALIDSYFDNK
AELKYMTANNLTAPTNAYEAMVLSAKLVGIGGNKNIKIASVQSKLTDMKCTNVVLLGLLSKMHVEANSKEWNYCVTLHNEINLSDDPDVVLNKLLALLAFFLSKHNNCD------LSELIDSYFDNA
AEFKYMVANGLHAPHGPFDALWLSFKLLGIGGDRCIKISTVQSKLTDLKCTNVVLLGCLSSMNIAANSSEWAYCVDLHNKINLCDDPEKAQSMLLALLAFFLSKHSDFG------LDGLIDSYFDNS
AEFKYMVANGLRAPQGPFDALWLSFKLLGIGGDRCIKISTVQSKLTDLKCTNVVLLGCLSSMNIAANSNEWAYCVDLHNKINLCDDPEKAQEMLLALLAFFLSKHSDFG------LDGLIDSYFDNS
AEFKYMVANGLRAPTGTLDSLLLSAKLIGIGGERNIKISSVQSKLTDIKCSNVVLLGCLSSMNVSANSTEWAYCVDLHNKINLCNDPEKAQEMLLALLAFFLSKNSAFG------LDDLLESYFNDN
AELKYMTANNLSAPKNAYDAMILSAKLIGVGGKRNIKISTVQSKLTEMKCTNVVLLGLLSKMHVESNSKEWNYCVGLHNEINLCDDPEIVLEKLLALIAFFLSKHNTCD------LSELIESYFENT

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

**8*999857*27*69*77*839*8**5*9**5*8779867**698*9**89****89**6*89489*97*34*648**9**5737474**94876*858*8756+798------+63976666542

7*8*9*8**5749*47579784*949*8*9**296*99889*****98**7****988*84*59465846*49**49**6***76*4928365****87**+*754585------754*99*9*472

6*89997895+27*67577873+969*7*9**246779877**69898**89***978*74959489893*64*63+**6*657474428674876*756888324575------953956676373

                                                                                                                               

+EFKYMVANGLRAPRNSFDAL+L+FKLLGIGGVPTIKVSTVQSKLTDLKCTNVVLLGCL+SMH+ASNSKEWAYCV+LHNEINLCDDPE+AFEKLLALLAFFLSKPAA+DSKCL+SLDELCDSYFDNN



5210 5220 5230 5240 5250 5260 5270 5280 5290 5300 5310 5320 5330

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

AILQAVSNEFNNLPTFVEYECAQKAYDEALANGE-GPIVLKQLKKAVNCAKSAFERDAAVARKLERMADLAMTQMYKEARAEDKRARVTSAMQSMLFSMLRRLDNDALNNIITNARDGCVPLNVIPM
TVLQALQSEFVNMASFVEYEVAKKNLDEARSSGSANQQQLKQLEKACNIAKSAYERDRAVARKLERMADLALTNMYKEARINDKKSKVVSALQTMLFSMVRKLDNQALNSILDNAVKGCVPLNAIPS
ATLQAIASEFSSLPSYAAFATAQEAYEQAVANGD-SEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPL
TVLQAVASEFSNLSSYVDYENAQKAYDTAVTTGA-PVSTIKALKKAMNVAKSVLDKDVATARKLERMSEMAMTAMYKQARAEDKRSKVTSAMQTMLFNMIRRLDSDALNSILTNARNGIVPLGVIPR
TVLQALQSEFVNMASFVEYEVAKKNLADAKNSGSVNQQQIKQLEKACNIAKSVYERDKAVARKLERMADLALTNMYKEARINDKKSKVVSALQTMLFSMVRKLDNQALNSILDNAVKGCVPLSAIPA
TVLQALQSEFVNMASFVEYEVAKKNLDEARSSGSANQQQLKQLEKACNIAKSAYERDRAVARKLERMADLALTNMYKEARINDKKSKVVSALQTMLFSMVRKLDTQALNSILDNAVKGCVPLNAIPL
TVLQALQSEFVNMASFVEYEIAKKNLDEAKASGSANQQQIKQLEKACNIAKSAYERDRAVARKLERMADLALTNMYKEARINDKKSKVVSALQTMLFSMVRKLDNQALNSILDNAVKGCVPLSAIPS
SVLQATLTEFSHLATYAELETAQSSYQKALNSGDASPQVLKALQKAVNVAKNAYEKDKAVARKLERMAEQAMTSMYKQARAEDKKAKIVSAMQTMLFGMIKKLDNDVLNGVIANARNGCVPLSIVPL
SVLQATLSEFSHLASYAELEAAQSSYQKALNSGDASPQVLKALQKAVNIAKNAYEKDKAVARKLERMAEQAMTSMYKQARAEDKKAKIVSAMQTMLFGMIKKLDNDVLNGVISNARNGCVPLSVVPL
SVLQAVASEFSNLSSYVDYENAQKAYDTAVATGA-PASTVNALKKAMNVAKSVLDKDVATTRKLERMSELAMTAMYKQARAEDRRSKVTAAMQTMLFNMIRRLDSDALSNILNNARNGVVPLGVIPR
SVLQSTLTEFSHLASYAELETAQKSYQEAVASGDASPQMLKALQKAVNVAKNTYEKDKSIARKLERMAEQAMTSMYKQARAEDKKSKIVSAMQTMLFGMIKKLDNDVLNGIISNARNGCVPLSIIPL
SVLQATLSEFSHLATFAELEAAQKAYQEAMDSGDTSPQVLKALQKAVNIAKNAYEKDKAVARKLERMADQAMTSMYKQARAEDKKAKIVSAMQTMLFGMIKKLDNDVLNGIISNARNGCIPLSVIPL
TVLQALQSEFVNMASFVEYELAKKNLDEAKASGSANQQQIKQLEKACNIAKSAYERDRAVARKLERMADLALTNMYKEARINDKKSKVVSALQTMLFSMVRKLDNQALNSILDNAVKGCVPLNAIPS
TVLQALQSEFVNMASFVEYEVAKKNLDEARFSGSANQQQLKQLEKACNIAKSAYERDRAVAKKLERMADLALTNMYKEARINDKKSKVVSALQTMLFSMVRKLDNQALNSILDNAVKGCVPLNAIPS
TVLHALQSEFVNMASFVEYELAKKNLDEAKASGSANQQQIKQLEKACNIAKSAYERDRAVARKLERMADLALTNMYKEARINDKKSKVVSALQTMLFSMVRKLDNQALNSILDNAVKGCVPLNAIPS
ATLQAIASEFSSLPSYAAYATAQEAYEQAVANGD-SEVVLKKLKKSLNVAKSEFDRDAAMQRKLEKMADQAMTQMYKQARSEDKRAKVTSAMQTMLFTMLRKLDNDALNNIINNARDGCVPLNIIPL
SILQSVASSFVGMPSFVAYETARQEYENAVANGS-SPQIIKQLKKAMNVAKAEFDRESSVQKKINRMAEQAAAAMYKEARAVNRKSKVVSAMHSLLFGMLRRLDMSSVDNILNMARNGVVPLSVIPA
SILQSVASTFVNMPSFIAYESARQSYEEAINNGS-SPQLVKQLKRAMNIAKAELDHESSVQRKLNRMAEQAAAQMYKEARAVNKKSKVISSLHTLLFGMLRKLDMSSVDNILSLARDGVVPLSIIPA
SVLQSVAATYVNLPSYLAYETARQSYEDALANGS-PPQLVKQLRHAMNVAKSEFDREASTQRKLDRMAEQAASQMYKEARAVNRKSKVVSAMHSLLFGMLRRLDMSSVDTILSLAKDGVVPLSIIPA
SMLQSVANTYVNLPSFVAYESARQNYEEAVNNGS-SPQIIKQMRRAMHLAKAEYDREVSVQRKIERMAENAAAQMYKEARAENRKSKIISSMHALLFGMLRKLDMSSVDTILNLAKNGVVPLSIIPA
ALLQSVAATFVNMPSYIAYETARQEYENAVNTDA-SQSVVKQLRKAMNVAKAEFDKEASVQRKINRMAEAAATQMYKEARAVNKKSKVISSLHAMLFSMLRRLDMSSIDNILSLARDGTVPLSIIPT
SILQSVASTFVNMPSFIAYENARQAYEDAINSGA-AQQLVKQLKRAMNIAKSEFDHEASVQKKISRMAEQAAAQMYKEARAVNRKSKVISAMHSLLFGMLRRLDMSSVDTILNLAKDGVVPLSIIPA
TVLQAVATTYANMPSYIMYENARQAYEEAISNRS-SPQLIKQLKHAMNRAKGEFDHEAATQRKIDRMAEQAAAQMFKEARAVNKKSKVTSAMHAMLFSMLRRLDMSSVDIILNLARNGTVPLSIIPA
TILQSVASAYAALPSWIAYEKARADLEEAKKNDV-SPQLLKQLTKACNIAKSEFEREASVQKKLDKMAEQAAASMYKEARAVDRKSKIVSAMHSLLFGMLKKLDMSSVNTIIEQARNGVLPLSIIPA
SILQSVASAYANLPSWVAYEQARDAYMEGKKNDL-AAPVIKQLQKAMNIAKAEFDREASVQKKLDRMAEQAASNMFKEARAVDRKSKIIGAMHSLLFGMLKKLDMSSVNTIMEQARNGCLPLSIIPA
SILQSVASTFVNMPSFIAYENARQAYEDAIANDS-APQLVKQLKTAMNIAKSEFDREVSVQKKISRMAEQAAAQMYKEARAVNRKSKVIGAMHSLLMGMLRKLDMSNVDTILNLAKDGVVPLSIIPA
NVLQSVASAFANMPSFIAYEKARMNYEDAIANDA-APAVVKQLKKAMNTAKGEFDHEASVQKKIQRMADAAAAQMYKDARAVDRKSKVVSAMHSLLFGMLRKLDMSSINQLMELAKDGCIPMAIIPA
SILQSVASTFVNMPSFIAYETARQNYEDATNNGS-SPQLVKQLKRAMNIAKAEFDHEAAVQRKIQRMAEQAASQMYKEARAVNRKSKVISSMHALLFGMLRKLDMSAIDTILNLARGGVVPLNIIPA
AILHSVASTFASMPSYIAYEKAKMDYELAKQNGT-SDQVVRQLLKAMNIAKSEFDLELSVQRKLNRMADNAAAQMFKDARNVDRKAKVVSSMHGLLVGMLRRLDMSSITELMDLAKDGILPLAVIPA
SILQSVASAYASLPSWVAYEQARDAYMEGKKNDV-APQILKQLQKAMNIAKAEFDREASVQKKLDRMAEQAASNMFKEARAVDRKSKIIGAMHSLLFSMLKRLDMSSVNTLIDQARNGCLPLSIIPA
STLQSVASSFVSMPSYIAYENARQAYEDAIANGS-SSQLIKQLKRAMNIAKSEFDHEISVQKKINRMAEQAATQMYKEARSVNRKSKVISAMHSLLFGMLRRLDMSSVETVLNLARDGVVPLSVIPA
STLQSVASSFVSMPSYIAYENARQAYEDAVANGS-SPQLVKQLKRAMNIAKSEFDHEISVQKKISRMAEXAATQMYKEARAVNRKSKVISAMHSLLFGMLRRLDMSSVETVLNLARDGVVPLSIIPA
SMLQSVASTYVGLPSYVIYENARQQYEDAVNNGS-PPQLVKQLRHAMNVAKSEFDREASTQRKLDRMAEQAAAQMYKEARAVNRKSKVVSAMHSLLFGMLRRLDMSSVDTILNLAKDGVVPLSVIPA
TILQSVASAYAALPSWIALEKARADLEEAKKNDV-SPQILKQLTKAFNIAKSDFEREASVQKKLDKMAEQAAASMYKEARAVDRKSKIVSAMHSLLFGMLKKLDMSSVNTIIDQARNGVLPLSIIPA

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

77*68758**64968984745*747745*438*4-6256964*6*88*8**93799*38769***9*897*9*6***8**57*9989988*9*8***7*999**878*979+5**45*89**779*3

77*68**779879**9977*5*944764+54835-635999*945*854**89794*588*9*+69**90**76*9*9**7489*8*97889*79*78**99****79649967*95*79*979**8

77*687574963968974743*734755+44854-63569+4+5888+9**73798938769*+69*895*776*9*7**548998+97889679*+7*999**6669779956*45*79*+779*3

                                                                                                                               

SVLQSVASEFVNMPSFVAYE+AR+AYEEAVANGSASPQ+LKQLKKAMNIAKSEFDREA+VQRKLERMAEQAATQMYKEARAVDKKSKVVSAMHTMLFGMLRKLDMSSLNTILNNAR+GCVPLSIIPA



5340 5350 5360 5370 5380 5390 5400 5410 5420 5430 5440 5450 5460

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

LASSKLLIVVPDISVYNNTVEGTLLTYAGAVWDVVQVTDADNKPIAMGDITIDTAPTLAWPLVLSAVRR--VSATKLQNNELAP-QLLNQKAVTGGSEQNIC-DQPALAYYNTVQGKHVILAVVSDH
LAANTLTIIVPDKSVYDQVVDNVYVTYAGNVWQIQTIQDSDGTNKQLNEIS----DDCNWPLVIIANRHNEVSATVLQNNELMP-AKLKTQVVNSGPDQ-TCNT-PTQCYYNNSNNGKIVYAILSDV
TTAAKLMVVIPDYNTYKNTCDGTTFTYASALWEIQQVVDADSKIVQLSEISMDNSPNLAWPLIVTALRA--NSAVKLQNNELSP-VALRQMSCAAGTTQTACTDDNALAYYNTTKGGRFVLALLSDL
TAANKLLLVVPDYSVFSSTVVLPTLTYAGSAWDVTQVSDADGKNVNVTDITRENSANLAWPLVITAVRQVATSPVKLQNNELMP-QAVKRMAVTAGISQTSCTT-DTVAYYNASKEGRHVMAILADV
LAANTLTIVIPDKQVFDKVVDNVYVTYAGSVWHIQTVQDADGINKQLTDIS----VDSNWPLVIIANRYNEVANAVMQNNELMP-HKLKIQVVNSGSDM-NCNI-PTQCYYNNGSSGRIVYAVLSDV
LTANTLTIIVPDKQVFDQVVDNVYVAYAGNVWHIQSVQDADGTNKQLNEIS----EDSNWPLVIVANRHNEVSQAVLQNNELMP-AKLRTQIVNSGPDM-NCNT-PTQCYYNNSNTGRIIYAILSDV
LTANSLTIIVPDKTVYDQVVDNVYIAYAGNVWHIQSIQDADGTVKQLNEIN----ESVNWPIVVTATRYNEVSTTVMQNNELMP-AKLKTQVVSSGPDM-NCNV-PTQCYYNNSNNGRIIYAILSDT
CASNKLRVVIPDISVWNKVVNWPSVSYAGSLWDITVINNVDNEVVKPTDVV-ETNESLTWPLVIECSRS-SSSAVKLQNNEIHP-KGLKTMVITAGVDQVNCNS-SAVAYYEPVQGHRMVMGLLSEN
CASNKLRVVIPDITIWNKVVTWPSLSYAGALWDISLINNVDGEVVKSSDVT-ETNESLTWPLVLECTRA-ASSAVTLQNNEIRP-SGLKTMVVSAGIDHANCNT-SSLAYYEPVEGRKMLMGILSEN
TAANKLLLVVPDFSVYTATITMPTLTYAGSAWDVMQVADADGKTVNATDITRENSVNLAWPLVVTAQRQQATSPVKLQNNELMP-QTVKRMNVVAGVSQTACVT-DAVAYYNATKEGRHVMAILADT
CASNKLRVVIPDMQIWKQVVTYPVLSYAGALWDITLINNVDGEVVRPSDVI-DTNEGLTWPLLLECTRA-VASAVKLQNNEIKP-TGLKTMVVAAGQEQNSCTV-KSVAYYEPVQGRKMLMGILSED
CASNKLRVVIPDFTVWNQVVTYPSLNYAGALWDITVINNVDNEIVKSSDVV-DSNENLTWPLVLECTRA-STSAVKLQNNEIKP-SGLKTMVVSAGQEQTNCNT-SSLAYYEPVQGRKMLMALLSDN
LTSNTLTIIVPDKQVFDQVVDNVYVTYAGNVWHIQFIQDADGAVKQLNEID----VNSTWPLVIAANRHNEVSTVVLQNNELMP-QKLRTQVVNSGSDM-NCNT-PTQCYYNTTGTGKIVYAILSDC
LAANTLNIIVPDKSVYDQVVDNVYVTYAGNVWQIQTIQDSDGTNKQLNEIS----DDCNWPLVIIANRYNEVSATVLQNNELMP-AKLKIQVVNSGPDQ-TCNT-PTQCYYNNSNNGKIVYAILSDV
LTSNTLTIIVPDKQVFDQVVDNVYVTYAGNVWHIQSIQDADGAVKQLNEID----VNSIWPLVIAANRHNEVSTVVLQNNELMP-QKLRTQVVNSGSDM-NCNT-PTQCYYNTTGTGKIVYAILSDC
TTAAKLMVVVPDYGTYKNTCDGNTFTYASALWEIQQVVDADSKIVQLSEINMDNSPNLAWPLIVTALRA--NSAVKLQNNELSP-VALRQMSCAAGTTQTACTDDNALAYYNNSKGGRFVLALLSDH
TSAARLVVVVPDHDSFVKMMVDGFVHYAGVVWTLQEVKDNDGKNVHLKDVTKENQEILVWPLILTCERV-----VKLQNNEIMP-GKMKVKATKGE--GDGGIISEGNALYNNEGGRAFMYAYVTTK
ACATKLTIVVSDFESFKRIFQLGNVQYAGVVWSLTEVKDNDGKPVHIKEITANN-TALTWPLILNCERI-----VKLQNNEVIP-GKLKVRPLKGE--GEGGFTADGKALFNNEGGKTFMYAFIADK
VSATKLNIVVSDIESYSKIQREGCVHYAGVIWSVVDIKDNDGKPVHAKEVVTSNVESLAWPLFLNCERI-----IKLQNNEIIP-SKIKQRPIKAE--GE-GVVADGNALYSNEGGRTFMYAFISDK
TSATRLCVVCPDHEAYAKIIFGQCLHYAGVVWNIVEVKDNDGKTVHQKEIVKANEETLSWPLSINCERV-----VKLQNNEIIPSGKLKQQAVKAD--GD-GFSSEGIALYNNEGGKTFMYAFLADK
ACATKLTVVCSDIESFSKVVFDNCVQYAGVVWNIIDIRDGDGKIVHLKEVNKDNVDVLSWPLFVNCERM-----VKLQNNEIMP-GKLKQKAVRAE--GE-GVHCDGKALYNNEGGKTFMYAFLADK
ASATKLNVVSADLESYLKICKEGCVHYAGVIWNVIDIRDNDGKLVHMKEVTQENVENLAWPLFLNCERI-----VKLQNNEIMP-GKLKQRAVKAE--GD-GFSADGKALYNNESGKTFMYAFVADK
LCATRLSIIVSDFESYAKLFREGCIHYAGTIWSVADIKNNDGKPVHQKEVTSSNAENLSWPLCINAERI-----VKLQNNEVMP-GKLKQRSVKAE--GD-GVMAEGKALYNTENGRTFMYAFLADK
ASATRLIVVTPNLEVLSKVRQENNVHYAGAIWSIVEVKDANGAQVHLKEVTAANELNITWPLSITCERT-----TKLQNNEILP-GKLKEKAVKASATIDGDAYGSGKALMASEGGKSFIYAFIASD
ASATRLVVVTPNIEVFSKIRLDNNVHYAGVVWSIVEVRDANSAVVHLKEVTQHNEQNMCWPLTVTCERV-----AQLQNNEIMP-GKMKERAVKASATMDGDATVNGKALFAAEGGKHFMYALVSSD
ACSTKLNVVSADLDSYYKICRDGCVHYAGVIWNVIDIRDNDGKIVHAKEIAPENVENIAWPIFLNCERI-----VKLQNNEIMP-GKLKQRPVKAE--GD-GISADGMALFNNESGKTFMYAFIADK
AAATKLTVITPDLESFSKIRVDNNIYYAGAAWSITDVQDADGRVTILKEINADNKDALVWPLHVTCERV-----VKLQNNEIIP-GKLKQRAVKAE--GD-GFSTDAKALYNTEGGHCFVYALIADK
ACATKLVVVASDHESFTRVYQQGAVHYAGAVWTLSEVKDNDGKPVHVKEITKDN-TALTWPLVLNCERV-----VKLQNNEIIP-GKLKQRPVKGE--GDGGVAADGKALYNTEGGRTFMYAFVADK
AASNRLIVVTPSIEAFDKIRHDNSICYAGAAWAITAIKDVDGTTVQLAEVCSNNDKTLNWPLHIEAERV-----VKLQNNEITP-GKLSQRVVNTD--C-----GTGKALYCNEQGKGFIYALLADS
ASATRLVVVTPNIDVFSKVRLENNVHYAGAVWSIIEVRDSNSSIVHLKEVTQANEQNLCWPLTVTCERV-----SKLQNNEIMP-GKMKERAVKASSSADGDACSNGKALFAAEGGKHFMYALISND
TSASKLTIVSPDLESYSKIVCDGSVHYAGVVWTLNDVKDNDGRPVHVKEITKENVETLTWPLILNCERV-----VKLQNNEIMP-GKLKQKPMKAE--GDGGVLGDGNALYNTEGGKTFMYAYISNK
TSASKLTIVSPDLESYSKIVCDGSVHYAGVVWTLNDVKDNDGRPVHVKEITKENVETLTWPLVLSCERV-----VKLQNNEIMP-GKLKQKPMKAE--GDGGVSGEGNALYNNEGGKTFMYAYISNK
VSATKLNIVTSDIDSYNRIQREGCVHYAGTIWNIIDIKDNDGKVVHVKEVTAQNAESLSWPLVLGCERI-----VKLQNNEIIP-GKLKQRSIKAE--GD-GIVGEGKALYNNEGGRTFMYAFISDK
ASATRLVVITPSLEVFSKIRQENNVHYAGAIWTIVEVKDANGSHVHLKEVTAANELNLTWPLSITCERT-----TKLQNNEIMP-GKLKERAVRASATLDGEAFGSGKALMASESGKSFMYAFIASD

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

78875*4999**56794488446477**877*49549586*7255447993----2555**+99395*3-0685759****+3*-2496465868*455-5*13-2769**7663438497+99892

67879*59966759671983336594***77*795497868842845599632*03596**+2949**7-----57*****97*-8*954757686--73-01065+4**877*6*83*8**79764

67876*49956755593673225573**867*3953948687355545994-02-3556**+29394*2-----759****93*-55893658484--61-503-4749784634434587+69862

                                                                                                                               

AAA+KLTVVVPDIEVYSKVVDDG+VHYAGAVW+IQDVKDADGKVVHLKEITKENVENLTWPLV+TCERVNEVSAVKLQNNEIMPSGKLKQR+VKAGSDGDGCNT+DGKALYNNEGGKTFMYAFLSDK



5470 5480 5490 5500 5510 5520 5530 5540 5550 5560 5570 5580

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

DGLRWTRVDKSDGNGIVMIELDPPCRFITQTSSGP-KVKYLYFIKGLNNLCRGMVLGTVAATVRLQAGKPTEVAANSKCLTFCAFAVDPEKAYFDFVNSGGQPLNNCVRVLCTHTGTGRAITADPEA
DGLKYTKILKDDGN-FVVLELDPPCKFTVQDVKGL-KIKYLYFVKGCNTLARGWVVGTISSTVRLQAGTATEYASNSSILSLCAFSVDPKKTYLDFIQQGGTPIANCVKMLCDHAGTGMAITVKPDA
QDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGP-KVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDAAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEA
DGLLYAKVEKSTGDGFVILELEPPCKFMIETPKGP-ALKYLYFTKGLKNLCRGTVLGALACTVRLHAGSATEVASNSAILSLCAFSVDPEATYKDYLDNGGTPIGNCVKMLTTHTGTGLALTAKPDA
DGLKYTKIMKDDGN-CVVLELDPPCKFSIQDVKGL-KIKYLYFIKGCNTLARGWVVGTLSSTIRLQAGVATEYAANSSILSLCAFSVDPKKTYLDYIQQGGVPIINCVKMLCDHAGTGMAITIKPEA
DGLKYTKIVKEDGN-CVVLELDPPCKFTVQDAKGL-KVKYLYFVKGCNTLARGWVVGTISSTVRLQAGTATEYASNSSILSLCAFSVDPKKTYLDFIQQGGAPISNCVKMLCDHAGTGMAITVKPEA
DGLKYTKIVKEDQS-VVVLELDPPCKFTVQDAKGL-KVKYLYFVKGCNTLARGWVVGTISSTVRLQAGHATEYAANSAILSLCAFSVDPKKTYLDYIQQGGIPIANCVKMLCDHAGTGMAITVKPDA
AHLKWAKVEGK--DGFINIELQPPCKFLIAGPKGP-EIRYLYFVKNLNNLHRGQLLGHIAATVRLQAGANTEFASNSTVLTLVAFAVDPAKAYLDYVGSGGTPLSNYVKMLAPKTGTGVAISVKPEA
AHLKWAKVEGR--DGFVNIELQPPCKFLIAGPKGP-EVRYLYFVKNLNNLHRGQLLGHIAATVRLQAGSNTEFAINSSVLSAVTFSVDPGKAYLDFVNAGGAPLTNCVKMLTPKTGTGIAVSVKPEA
DGLAFAKVEKSTGDGFVILELEPPCKFMVDTPKGP-ALKYLYFTKGLKNLCRGTVLGTLACTVRLHAGSATEVASNSSILSLCSFSVDPEATYKDYLDNGGSPIGNCVKMLTPHTGTGLAITAKPDA
AHLKWARVEGQ--DGFITIELQPPCKFLIAGSKGP-EVRYLYFVKNLNNLHRGQLLGHIAATVRLQAGSNTEYASNSSVLSLVNFAVDPAKAYTDYVNAGGAPLTNCVKMLTPKTGTGIAISVKPES
AYLKWARVEGK--DGFVSVELQPPCKFLIAGPKGP-EIRYLYFVKNLNNLHRGQVLGHIAATVRLQAGSNTEFASNSSVLSLVNFTVDPQKAYLDFVNAGGAPLTNCVKMLTPKTGTGIAISVKPES
DGLKYTKIVKEDGN-CVVLELDPPCKFSVQDVKGL-KIKYLYFVKGCNTLARGWVVGTLSSTVRLQAGTATEYASNSAILSLCAFSVDPKKTYLDYIKQGGVPVTNCVKMLCDHAGTGMAITIKPEA
DGLKYTKILKDDGN-FVVLELDPPCKFTVQDAKGL-KIKYLYFVKGCNTLARGWVVGTISSTVRLQAGTATEYASNSSILSLCAFSVDPKKTYLDFIQQGGTPIANCVKMLCDHAGTGMAITVKPDA
DGLKYTKIVKEDGN-CVVLELDPPCKFSVQDVKGL-KIKYLYFVKGCNTLARGWVVGTLSSTVRLQAGTATEYASNSAILSLCAFSVDPKKTYLDYIQQGGVPVTNCVKMLCDHAGTGMAITIKPEA
QDLKWARFPKSDGTGTIYTELEPPCRFVTDTPKGP-KVKYLYFIKGLNNLNRGMVLGSLAATVRLQAGNATEVPANSTVLSFCAFAVDPAKAYKDYLASGGQPITNCVKMLCTHTGTGQAITVTPEA
PGMKYVKWEHDSG--VVTVELEPPCRFVIDTPTGP-QIKYLYFVKNLNNLRRGAVLGYIGATVRLQAGKQTEFVSNSHLLTHCAFAVDPAAAYLDAVKQGAKPVGNCVKMLTNGSGSGQAITSTIDS
PDLKVVKWEFDGG--CNVIELEPPCRFAVVDAGGNNVVKYLYFVKNLNTLRRGAVLGFIGATVRLQAGKQTELVVNSSLLTLCSFAVDPAKCYLDAVKSGVKPVNNCVKMLSNGSGTGQAVTVGVEA
PDLKVVKWEFDGG--SNAIELEPPCKFLVEAPSGP-VVKYLYFVRNLNNLRRGAVLGFIGATVRLQAGKQTEQATNSSLLTLCAFAVDPPKTYLDAVKSGHRPVGNCVKMLANGSGNGQAITNGVEA
PDLKVVRWEFDGG--CNVIELEEPRRFAVETGSGT-QIKYLYFVKNLNTLRRGAVLGFIGATVRLQAGKQTEQAANSSLLTMCAFAVDPAKCYLDAVKGGVKPVGNCIKMLSNGSGNGQAITNGVES
PDLKYVKWDFDGG--CNVIELEPPCKFAVETSTGV-QVRYLYFVKNLNTLRRGAVLGYIGATVRLQAGKQTELATNSSLLTLCAFAVDPPKMYIDSVKAGIKPVGNCVKMLSNGAGNGQAITTSVEA
PDLKYVKWEFDGG--CNTIELEPPCKFAVESTNGT-VIKYLYFVRNLNTLRRGAVLGFIGATVRLQAGKQTELATNSPLLTMCAFSVDPAKTYLDAVKRGVKPVGNCIKMLSNGAGTGQAITVGVES
PDLKVVKWESDDG--VKVIELEPPCKFLVDTPNGP-HVKFLYFVRNLNTLRRGAVLGFVGATVRLQAGKQTEQVMNSSLLTMCAFSTDPAKTYLDAVKSGVKPIGNCVKMLANGAGNGQAITNGVEA
SNLKYVKWESNND--VIPIELEAPLRFYVDGVNGP-EVKYLYFVKSLNTLRRGAVLGYIGATVRLQAGKPTEHPSNSGLLTLCAFAPDPAKAYVDAVKRGMQPVTNCVKMLSNGAGNGMAITNGVES
GNLKYVKWEGNSD--VITIELEQPLRFYVDGPNGP-EVKHLYFVKNLNTLRRGAVLGYIGATVRLQAGKQTEHPSNSSLLTLCAFAPEPAKAYVELVKKGMQPVNNCVKMLSNGSGNGMAVTNGVEA
PDLKFVKWEFDNG--CSVIELEPPCRFAVQTPTGT-TIKYLYFVRNLNTLRRGAVLGFIGATVRLQAGKQTELAVNSPLLTMCAFAVDPAKTYLDAVKRGAKPVGNCIKMLANGSGTGQAVTTGVEA
PDLKVVKWEYDGG--CKTIELEPPLKFAVEAPTGV-QIKYLYYVKNLNNLRRGATLGYIGATVRLQAGKQTELACNSSLLTLCAFAVDPAKAYVSAVKQGAKPVGNCVKMLANGSGSGQAVTNGVEA
PDLKVVKWEFEGG--RNTIELEPPCRFAVSNSNGTTSIKYLYFVKNLNTLRRGAVLGYIGATVRLQAGTQTELVANSSLLTMCSFAVDPRKCYLDAVKNGVKPVTNCVKMLSNGSGTGQAVTVGVEA
PDITYIKWDNGLGD-DMVIELEKPVKFSVQSPNGP-QIKYLYFVKNLNTLRRGAVLGFIGATVRLQAGKPTEYATDCQLLTLCAFAVDPKDAYLTAVRQGHKPLSNCIKMINNGSGNGLAITHRVEA
GNLKYVKWEGNND--VITIELEQPLKFYVEGANGP-EIKHLYFVKNLNTLRRGAVLGYIGATIRLQAGKQTEHPSNSSLLTLCAFAPEPAKAYVELVKKGMQPVNNCVKMLSNGSGNGMAITNGVEA
ADLKFVKWEYEGG--CNTIELDSPCRFMVETPNGP-QVKYLYFVKNLNTLRRGAVLGFIGATIRLQAGKQTELAVNSGLLTACAFSVDPATTYLEAVKHGAKPVSNCIKMLSNGAGNGQAITTSVDA
ADLKFVKWEYEGG--CNTIELDSPCRFMVETPSGP-QVKYLYFVKNLNTLRRGAVLGFIGATIRLQAGKQTELAVNSGLLTACAFSVDPASTYLEAVKHGAKPVGNCIKMLSNGAGNGQAITTSVDA
PDLRVVKWEFDGG--CNTIELEPPRKFLVDSPNGA-QIKYLYFVRNLNTLRRGAVLGYIGATVRLQAGKQTEQAINSSLLTLCAFAVDPAKTYIDAVKSGHKPVGNCVKMLANGSGNGQAVTNGVEA
NNLKYVKWESNND--IIPIELEAPLRFYVDGANGP-EVKYLYFVKNLNTLRRGAVLGYIGATVRLQAGKPTEHPSNSSLLTLCAFSPDPAKAYVDAVKRGMQPVNNCVKMLSNGAGNGMAVTNGVEA

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

42*39897354--6-6947**7***9*574555*6-399****7*7869*3**699*3987*9**6**26**675**48*8697*7**7358*4*9936**5*95*7*98*8598***4*9875*98

6596699*93435--2359**92*49*493557*5-1997**9*99**9*****8**99***9*****77**465872***3*8*869*337*955*93*37*97**9**+7**8*8*7*9*24998

32+9679633411--6447**75*49*474555*5-2998**+797869*3**599*3987*9**6**55**365++69*8697*879+258*595933*33*97*+9+++7547*8*7*9854798

                                                                                                                               

PDLKYVKWEKDDG+GCVVIELEPPCKF+VQTPKGP+K+KYLYFVKNLNTLRRGAVLG+IGATVRLQAGKQTEYASNSSLLTLCAFAVDPAKTYLDAVKQGGKPVGNCVKMLSNGAGTGQAITV+VEA



5590 5600 5610 5620 5630 5640 5650 5660 5670 5680 5690 5700 5710

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

TADQESYGGSSCCLYCRCHISHPSHNGLCKYKGKYVQIPNVCTNDPVGFLLKNTVCNVCACWIGYGCNCDTLRQPVLHAAD-DSFL-NRVRGVS-AARLTPCGSGLSTDVVVRAFDLYNS--KIGGF
TTNQDSYGGASVCIYCRARVEHPDVDGLCKLRGKFVQVPVG-IKDPVSYVLTHDVCQVCGFWRDGSCSCVST--DTTVQSKDTNFL-NRVRGTSVDARLVPCASGLSTDVQLRAFDICNA--SVAGI
NMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLKNTVCTVCGMWKGYGCSCDQLREPMLQSADAQSFL-NRVCGVS-AARLTPCGTGTSTDVVYRAFDIYND--KVAGF
SIDQESFGGASCCIYCRCHIEHPGASGVCKFKGKFVQIPLCGVPDPVGFCIRNVICSVCNMWQGYGCPCASLREVSLHAND-DCFL-NRVRGASGVARLVPQGIGVQPDVVLRAFDICNS--KVAGF
TINQDSYGGASVCIYCRARVEHPDVDGICKLRGKFVQVPLG-IKDPILYVLTHDVCQVCGFWRDGSCSCVGS--SVAVQSKDLNFL-NRVRGTSVNARLVPCASGLSTDVQLRAFDICNT--NRAGI
TTSQDSYGGASVCIYCRARIEHPDVDGLCKLRGKFVQVPVG-IKDPVSYILTHDVCQVCGFWRDGSCSCVST--GAFVQSKDTNFL-NRVRGASVDARLVPCATGLSTDVQLRAFDICNA--SVAGI
TTNQDSYGGASVCIYCRARIEHPDVDGLCKLRGKFVQVPIG-IKDPVSYVLTHDVCQVCGFWRDGSCSCVGS--SATLQSKDTNFL-NRVRGASVDARLVPCASGLSTDVQKRAFDICNA--NVAGI
TADQETYGGASVCLYCRAHIEHPDVSGVCKYKTRFVQIPAH-VRDPVGFLLKNVPCNVCQYWVGYGCNCDALRNNTVPQSKDTNFL-NRVRGSSVNARLEPCSSGLTTDVVYRAFDICNFKARVAGI
NADQDTYGGASVCLYCRAHIEHPDVTGVCKFKGKFVQVPLH-IRDPVGFCLQNTPCNVCQFWIGHGCNCDALRGTTIPQSKDSNFL-NRVRGSIVNARIEPCASGLTTDVVFRAFDICNYKAKVAGI
NIDQESFGGASCCLYCRCHIEHPGASGVCKYKGKFVQIPLVGVNDPIGFCIRNVVCAVCNMWQGYGCPCSSLREINLQARD-ECFL-NRVRGTSGVARLVPLGSGVQPDIVLRAFDICNT--KVAGF
NLDQETYGGASVCLYCRAHIEHPDVSGVCKFKGKFVQIPAQCTRDPVGFCLANVQCNVCQYWVGYGCNCDSLRENTMLHSKDTNFL-NRVRGSIVDARIEPCASGLATDVVYRAFDICNYKARVAGI
TADQETYGGASVCLYCRAHIEHPDVSGVCKYKGKFVQIPAQCVRDPVGFCLSNTPCNVCQYWIGYGCNCDSLRQAALPQSKDSNFL-NRVRGSIVNARIEPCSSGLSTDVVFRAFDICNYKAKVAGI
TTNQDSYGGASVCIYCRSRVEHPDVDGLCKLRGKFVQVPLG-IKDPVSYVLTHDVCQVCGFWRDGSCSCVGT--GSQFQSKDTNFL-NRIRGTSVNARLVPCASGLDTDVQLRAFDICNA--NRAGI
TTSQDSYGGASVCIYCRARVEHPDVDGLCKLRGKFVQVPVG-IKDPVSYVLTHDVCRVCGFWRDGSCSCVST--DTTVQSKDTNFL-NRVRGTSVDARLVPCASGLSTDVQLRAFDIYNA--SVAGI
TTNQDSYGGASVCIYCRSRVEHPDVDGLCKLRGKFVQVPLG-IKDPVLYVLTHDVCQVCGFWRDGSCSCVGT--GSQFQSKDTNFL-NRVRGTSVNARLVPCASGLDTDVQLRAFDICNA--NRAGI
NMDQESFGGASCCLYCRCHIDHPNPKGFCDLKGKYVQIPTTCANDPVGFTLRNTVCTVCGMWKGYGCSCDQLREPLMQSADASTFL-NRVCGVS-AARLTPCGTGTSTDVVYRAFDIYNE--KVAGF
NTTQDTYGGASVCIYCRAHVAHPTMDGFCQYKGKWVQVPIG-TNDPIRFCLENTVCKVCGCWLNHGCTCDRT--A--IQSFDSSYL-NRVRGSS-AARLEPCN-GTDIDYCVRAFDVYNK--DASFI
NTNQDSYGGASVCLYCRAHVDHPSIDGFCQFKGRYVQIPVG-TVDPIRFCLENQVCKVCHCWLNNGCSCGRT--S-VIQSVDQAYL-NRARGSS-AARLEPCN-GTEPEHVVRAFDIYNK--EVASI
STNQDSYGGASVCLYCRAHVEHPDMDGFCKLRGKYVQVPLG-TLDPIRFVLENTVCKVCGCWQANGCTCDRA----VIQSVDSGYL-NRVRGSS-AARLEPLN-GSDTHHVFRAFDVYNR--DVACI
NTSQDTYGGASVCLYCRAHVDHPSMDGFCRLKGKYVQVPLG-TLDPIRYCLENTVCKVCACWLNNGCQCERT--S--MQSFDNGYL-NRVRGSS-DARLEPLN-GTDIDRCVRAFDVYNK--DVACI
NTNQDSYGGASVCLYCRAHVEHPGMDGRCQFKGRYVQVPLG-TADPIRFCLENKVCSVCGCWFGHGCTCDRT--C--LQAVDTAYL-NRVRGSS-AARLEPCN-GSETDHVVRAFDIYNK--DVACI
NTNQDSYGGASVCLYCRAHVEHPSMDGRCRLKGKYVQVPLG-TIDPIRFCLENDTCKVCMCWLNNGCTCDRV--S-SVQAFDAGYL-NRARGSS-AAQLEPCN-GTDTDHCVRAFDIYNK--EVACM
NTSQDSYGGASVCLWCRAYVEHPAMDGFCKYRGKYVQVPIG-TVDPIRYCLENEVCKVCGCWLNNGCSCDRT--S-IVQSFDSSYL-NRARGSS-AARLEPCN-GTDTDHVYRAFDIYNK--DVACI
NTQQDSYGGASVCIYCRCHVEHPAIDGLCRFKGKFVQVPTG-TQDPIRFCIENEVCVVCGCWLTNGCMCDRT--SIQGTTIDQSYL-NRVRGSS-AARLEPCN-GTDPDHVSRAFDIYNK--DVACI
TPNQDSYGGASVCIYCRSHTAHPSLDGFCRFKGKFVQVPTG-TVDPIRFCIENEVCAVCACWLNNGCVCDRT--SMQAAVVDQSYL-NRVRGSS-GARLEPCN-GTNPDCVTRAFDVYNA--DVACI
NTNQDSYGGASVCLYCRAHVEHPSMDGYCKLKGRYVQVPMG-TIDPIRFVLENEACKVCQCWLNNGCACDRV--STSMQAFDNGYL-NRARGSS-AAQLEPCN-GTDTDHCVRAFDIYNK--DVACL
NMNQDSYGGASVCIYCRAHVDHPAMDGACRFKGKYVQIPIG-VNDPIRFCIENEVCKVCGCWLNNGCSCDRS--S--VQSTDQAYL-NRARGSS-AARLEPCN-GTEPEHCVRAFDVYNK--DVACI
NTNQDSYGGASVCLYCRAHIDHPSMDGFCQFKGRYVQVPIG-TVDPIRYCLENDICKVCHCWLNNGCTCDRT--T-VVQSLDNNYL-NRVRGSS-AARLEPCN-GTEPEHVIRAFDIYNK--DVACI
NTVQDSYGGASCCLYCRASVEHPGMNGICNLRGKYVQVPTG-TTDPVRFVLENEVCSVCSCWLGHGCVCDRS--SVQSAIIDQGYL-NRVRGSS-DAQLEPCS-E---HHVVRAFDIYNK--DVSCI
TPNQDSYGGASVCIYCRSHTAHPSIDGMCRFKGKFVQVPAG-TADPIRFCIENDICAVCACWLNNGCVCDRT--SMQAAVVDQELF-KRVRGSS-GARLEPCN-GTSPDCVTRAFDVYNA--DVACI
NTNQDSYGGASICLYCRAHVPHPSMDGYCKFKGKCVQVPIG-CLDPIRFCLENNVCNVCGCWLGHGCACDRT--T--IQSVDISYL-NRARGSS-AARLEPCN-GTDIDKCVRAFDIYNK--NVSFL
NTNQDSYGGASVCLYCRAHVSHPSMDGYCKFKGKCVQVPLG-CMDPIRFCLENKVCTVCGCWLGHGCSCDRT--T--VQSFDMSYL-NRARGSS-AARLEPCN-GTDIDKCVRAFDIYNK--NVAFL
STNQDSYGGASVCLYCRAHVEHPSMDGFCRLKGKYVQVPLG-TVDPIRFVLENDVCKVCGCWLSNGCTCDRS----IMQSTDMAYL-NRVRGSS-AARLEPCN-GTDTQHVYRAFDIYNK--DVACL
NTQQDSYGGASVCIYCRCHVEHPAIDGLCRYKGKFVQIPTG-TQDPIRFCIENEVCVVCGCWLNNGCMCDRT--SMQSFTVDQSYLFKRVRGSS-AARLEPCN-GTDPDHVSRAFDIYNK--DVACI

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

867*989**8*9*+***7896**514*7*679899**9*52-64**9597+4555*4**67*4548*7*465--2542346137**-**95*6524**+4*685*747*964****+7*3--54+*8

865**8*****8*++**7473**598*2*679*97**9*6*-85**9*99+**56*3**3**675**5*4*6--1--5556*5478-6*8****-5*8***89-42104494****9**4--78859

846*989**+*9*++**7874**554*3*579+97**9*62-63**9397+5536*3**37*4538*4*545--1-016621479+-6*85*65-4*8+4*87-+5555464****97*3--44878

                                                                                                                               

NTNQDSYGGASVCLYCRAHVEHPDMDGFCKLKGKFVQVPLGCTKDPIRFCLENDVCKVCGCWLGNGCSCDRTRESTQVQSKDTNYLFNRVRGSSVAARLEPCNSGTDTDVVVRAFDIYNKKADVAGI
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Bat-CoV-1A
BtCoV512
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BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV
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GLRYKGNCCRFQEIDEDGKALDSFFIVKRHTEDNFKLEQEMYDLLKDSGVVAVHDFFHFRVEGRMEPHITRQRLTKYTMADLVYAFRHFDENSCEVLKEILVTYNCCGSDYFEKKDWYDYVENPDIL
GLHLKVNCCRFQRVDENGDKLDQFFVVKRTDLTIYNREMECYERVKDCKFVAEHDFFTFDVEGSRVPHIVRKDLTKYTMLDLCYALRHFDRNDCMLLCDILSIYAGCEQSYFTKKDWYDFVENPDII
AKFLKTNCCRFQEKDEDDNLIDSYFVVKRHTFSNYQHEETIYNLLKDCPAVAKHDFFKFRIDGDMVPHISRQRLTKYTMADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFNKKDWYDFVENPDIL
GLHLKNNCCRYQELDSEGNKLDSYFVVKRHTEENYALEQRCYDKLKDCDVVARHDFFKFKVEGVMTPHISRQRLTKYTMADLVYSLRHFDNNNCEILKEILVMRGCCDEEFFTKKDWFDPVETPELI
GLYYKVNCCRFQRIDDDGNKLDKFFVVKRTNLEVYNKEKTYYELTKSCGVVAEHDFFTFDIDGSRVPHIVRRNLSKYTMLDLCYALRHFDRNDCSILCEILCEYADCKESYFSKKDWYDFVENPDII
GLHLKVNCCRFQRLDESGNKMDRFFVVKRTDLVTYNREMECYERVKGCRVVAEHDFFTFAVEGSRVPHIVRKDLTKYTMLDLCYALRHFDRNDCSLLCDILSMYAGCEQSYFTQKDWYDFVENPDII
GLHYKVNCCRFQCAEEDGTLLDQYFVVKRTGLDIYDKEKACYERLKDCSVVAVHDFFTFDVEGSRVPHIVRKYLTKYTMLDLCYALRHFDRNDCSLLCDILCLYAECEQSYFTKKDWYDFVENPDII
GKYYKTNTCRFVQVDDEGHKLDSYFIVKRHTMSNYELEKRCYDLLKDCDAVAIHDFFIFDVDKTKTPHIVRQSLTEYTMMDLVYALRHFDQNNCEVLKSILVKYGCCEQSYFDNKLWFDFVENPSVI
GKYYKTNTCRFVEVDDEGHRLDSFFVVKRHTMENYELEKRCYDLVKDCDAVAVHDFFIFDVDKVKTPHIVRQRLTEYTMMDLVYALRHFDQNNCEVLKSILVKYGCCDASYFDNKLWFDFVENPNVI
GLHLKNNCCRYQELDADGTQLDSYFVVKRHTESNYLLEQRCYEKLKDCGVVARHDFFKFNIEGVMTPHVSRERLTKYTMADLVYSLRHFDNNNCDTLKEILVLRGCCTADYFDRKDWYDPVENPDII
GKHYKTNTCRFVELDDQGHKLDSYFVVKRHTMENYELERHCYDLLKACDSVAAHDFFVFDVDKTKTPHIVRQRLTEYTMMDLVYALRHFDQNNCEVLKTILVRYGCCEESYFDNKLWFDFVENPDVI
GKYYKTNTCRFVELDDQGHHLDSYFVVKRHTMENYELEKHCYDLLRDCDAVAPHDFFIFDVDKVKTPHIVRQRLTEYTMMDLVYALRHFDQN-SEVLKAILVKYGCCDVTYFENKLWFDFVENPSVI
GLYYKVNCCRFQRVDEDGNKLDKFFVVKRTNLEVYNKEKECYELTKECGVVAEHEFFTFDVEGSRVPHIVRKDLSKFTMLDLCYALRHFDRNDCSTLKEILLTYAECEESYFQKKDWYDFVENPDII
GLHLKVNCCRFQRVDENGDKLDQFFVVKRTDLTIYNREMKCYERVKDCKFVAEHDFFTFDVEGSRVPHIVRKDLTKYTMLDLCYALRHFDRNDCMLLCDILSIYAGCEQSYFTKKDWYDFVENPDII
GLYYKVNCCRFQRVDEDGNKLDKFFVVKRTNLEVYNKEKECYELTKECGVVAEHEFFTFDVEGSRVPHIVRKDLSKFTMLDLCYALRHFDRNDCSTLKEILLTYAECGESYFQKKDWYDFVENPDII
AKFLKTNCCRFQEKDEEGNLLDSYFVVKRHTMSNYQHEETIYNLVKDCPAVAVHDFFKFRVDGDMVPHISRQRLTKYTMADLVYALRHFDEGNCDTLKEILVTYNCCDDDYFNKKDWYDFVENPDIL
GKNLKSNCVRFKNVD----KDDAFYIVKRCIKSVMDHEQSMYNLLKGCNAVAKHDFFTWHEGRTIYGNVSRQDLTKYTMMDLCFALRNFDEKDCGVFKEILVLTGCCNTDYFEMKNWFDPIENEDIH
GKFVKVNCVRFKNLD----KHDAFFIVKRCTKSVMEHEQSIYDILKYSGALAIHDFFLWKDGRAIYGNICRQDLTKYTMMDLVNALRNFDEKNCEVLKEILILTGACDSSYFDNKSWYDPVENEDIH
SKFLKVNCVRLKNLD----KHDAFWIVKKCTKSVMEHEQSIYNLISDCGAVAKHDFFTWKEGRSVYGNVCRQDLTEYTMMDLCYALRNFDENNCETLKKILVVVGACDESYFDNKLWFDPVENEDVH
GKFLKVNCVRFRNAD----KHDAFFVVKRCTKSVMEHEQSIYDELKHCNALAPHDFFTWKEGRAVYGNISRQNLTKYTMMDLCYALRNFDERNCDTLKEILVLTGCCSEAYFDNKCWYDPVENEHIH
GKFLKVNCVRMRNVD----AKDAFFVVKRCVKGVMEHEQSMYDTLKHSGVLAPHDFYLWKNGRSVYGNVSRQNLTKYTMMDLVFALRNFDERNCDVLKEILVLVGACDESYFENKCWYDPVENEDIH
GKFLKVNCVRFKNPE----YNDAFFVIKKCPKSVMEHEQSIYDILKDSGAVASHDFFTWKDGRAIYGNISRQNLTKYTMMDLVYALRNFDEKNCETLKEILVLTGACEESYFESKVWFDPVENEDIH
GQFLKVNCVRFRNTD----MHDAFYVIKRCTKSVMDHEQSIYDKLAKCDAVAKHDFFTWKEGRSIYGNVCRCNLTKYTMMDLCFALRNFDERNCQTLKEILVLTGACDESYFENKLWFDPVENEDIH
GKFLKTNCSRFRNLD----KHDAYYVVKRCTKSVMDHEQVCYNDLKDSGVVAEHDFFLYKEGRCEFGNVARKDLTKYTMMDLCYAIRNFDEKNCEVLKEILVTLGACNESFFENKDWFDPVENEAIH
GKFLKTNCSRFKNLD----LHDAYYIVKRCRKSVMDHEQVCYNALKHSGAVASHSFFEYNEGRSIFGNVCRRDLTKYTMMDLCYALRNFDEKNCEVLKEILVLTGCCDSSYFDNPDWYDPVENEAIH
GKFLKTNCVRFRNKL----HKDAYFVIKRCPKSVMEHEQSIYDILKDSGAIATHDFFVWKDGRMIYGNISRQDLTKYTMMDLVYALRNFDEKNCETLKEILVITGACDQSYFDNKFWFDPVENEDLH
GKFLKVNCVRLKNLD----KHDAFFVIKRCTKSVMEHEQSMYNKLSGSNALAVHDFFTWKDGRSIYGNVCRQDLSKYTMMDLCYALRNFDERNCETLKEILVLTGCCDQSYFDNKVWYDPVENEDLH
GKFVKVNCVRFKNAD----KHDAFYVVKRCTKSVMEHEQSIYDALKDCGAVSPHDFFVWKDGRSVYGNIARHDLTKYTMMDLVHALRNFDEKNCETLKEILVISGACDSSYFDNKNWYDPVENEDIH
TKFPKINCVRFRNTE----KHDAYYIVKKCNARVMDYEQSIYNKLVHSNALAVHSFFPYKEGRSIFGNITRHDLTKYTMMDLCFALRNFDEKNCDVLKEILVLTNCCDEKYFDNPNWYDPVENEHIH
GKFLKTNCSRFKNLD----AHDAYYIVKRCRKSVMDHEQVCYNALKHSNALASHDFFEYSEGRHVFGNVCRRNLTKYTMMDLCYALRNFDEKNCDVLKEILVLTNCCDSTFFDNPDWYDPVENEAIH
GKCLKMNCVRFKNAD----LKDGYFVIKRCTKSVMEHEQSMYNLLNFSGALAEHDFFTWKDGRVIYGNVSRHNLTKYTMMDLVYAMRNFDEQNCDVLKEVLVLTGCCDNSYFDSKGWYDPVENEDIH
GKCLKVNCVRFKNAE----LRDGYFVIKRCTKSVMEHEQSMFNLLSGSNALAQHDFFTWKDGRVIYGNVSRQNLTKYTMMDLVYAMRNFDEQNCDVLKEILVLTGCCDNSYFDNKSWYDPVENEDIH
GKFLKVNCVRLKNLD----KHDAFYVVKRCTKSAMEHEQSIYSRLEKCGAIAEHDFFTWKDGRAIYGNVCRKDLTEYTMMDLCYALRNFDENNCDVLKSILIKVGACEESYFNNKVWFDPVENEDIH
GKFLKTNCSRFRNLD----KHDAYYIVKRCTKTVMDHEQVCYNDLKDSGAVAEHDFFTYKEGRCEFGNVARRNLTKYTMMDLCYAIRNFDEKNCEVLKEILVTVGACTEEFFENKDWFDPVENEAIH

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

+657*6*9**96449465429*59*9***65436924*526*75794724**1*9**4*3995264**96*63*879**7**9*88****672747*64**53674*3359*56*4*9*5**9*69+

7766*5**6*89*24----34*+9999*9*3548*98**68972+22758981*7*93+47**249**97*48*87******94*9*****68*488*49*95579*5539*7642*9**9***29*

+656*7*96*74649----35*49999*953456874*518+727527269+1*6*+3954444367596*66*879**7**9989*5**648+47+66+*55374*4459*6543*9*6+*+5295

                                                                                                                               

GKFLKVNCCRFQNLDEDGNKLDAFFVVKRCTKSVMEHEQSCYDLLKDCGAVAEHDFFTFKVGRSIYGNI+RQDLTKYTMMDLCYALRNFDENNCEVLKEILVLYGCCDESYFDNKDWYDPVENEDIH
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MERS-CoV

MHV
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Rat-CoV
SARS-CoV
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Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV
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LuchengRn-CoV
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NL63-related
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TGE

NVYARLGERIRCNLLKTVKFCDAMKRHGIVGVLTLDNQDLNGNWCDFGDFVRGFPGNGVPVVDSYYSLLMPLMTMTKMLEAETHVDCDL-TKDHVKWDLLQYDYTEHRLNLHQKYFKYWDMPYHPNC
NVYKKLGPIFNRALVSATEFADKLVEVGLVGILTLDNQDLNGKWYDFGDYVIAAPGCGVAIADSYYSYMMPMLTMCHALDCELYVN-----NAYRLFDLVQYDFTDYKLELFNKYFKHWSMPYHPNT
RVYANLGERVRQALLKTVQFCDAMRNAGIVGVLTLDNQDLNGNWYDFGDFIQTTPGSGVPVVDSYYSLLMPILTLTRALTAESHVDTDL-TKPYIKWDLLKYDFTEERLKLFDRYFKYWDQTYHPNC
SVYHKLGETVRNAVLSANKMADAMVKAGLVGVLTLDNQDLNGKWYDFGDFIEAPPGTGVAVMDTYYSLAMPVYTMTNMLAAECHVDGDL-TKPKRVWDLCVYDYTQFKYSLFQKYFKYWDMQYHPNC
NIYKKLGPIFNRALLNTVIFADTLVEVGLVGVLTLDNQDLYGQWYDFGDFIQTAPGFGVAVADSYYSYMMPMLTMCHVLDCELFVN-----DSYRQFDLVQYDFTDYKLELFNKYFKYWGMKYHPNT
NVYKKLGPIFNRALVNTAEFADALVEAGLVGVLTLDNQDLNGMWYDFGDYVVTAPGCGVAVADSYYSYMMPMLTMCHALDCELYVN-----NTYRQFDLVQYDFTDYKLELFNKYFKHWSMPYHPNT
NVYKKLGPIFNRALLNTAKFADAMVEAGLVGVLTLDNQDLNGIWYDFGDFVLAAPGCGVAIADSYYSYMMPMLTMCHALDSELYVN-----GAYRQFDLVQYDFTDYKLELFNKYFKYWTMPYHPNT
GVYHKLGERIRQAMLNTVKMCDHMVKSGLVGVLTLDNQDLNGKWYDFGDFVITQPGAGVAIVDSYYSYLMPVLSMTNCLAAETHKDCDF-NKPLIEWPLLEYDYTDYKIGLFNKYFKYWDQTYHPNC
SVYHKLGERIRQAVLNTVKFCDQMVKSGLVGVLTLDNQDLNGKWYDFGDFVITQPGAGVAIVDSYYSYLMPVLSMTNCLAAETHRDCDL-TKPLIEWPLLEYDYTDYKIGLFEKYFKXWDQQYHPNC
RVYHNLGETVRKAVLSAVKMADSMVEQGLIGVLTLDNQDLNGQWYDFGDFIEGPAGAGVAVMDTYYSLAMPVYTMTNMLAAECHVDGDF-SKPKRVWDICKYDYTQFKYSLFSKYFKYWDMQYHPNC
RVYHKLGELVRRAMLSTVKFCDHMVKSGLVGVLTLDNQDLNGKWYDFGDFVVTQPGAGVAIVDSYYSYLMPVLSMTDALAAETHKDCDL-SKPLIEWSLLDYDFTDYKLCLFEKYFKHWDQPYHPNC
GVYHKLGERVRQAILNTVKFCDHMVKAGLVGVLTLDNQDLNGKWYDFGDFVITQPGSGVAIVDSYYSYLMPVLSMTDCLAAETHRDCDF-NKPLIEWPLTEYDFTDYKVQLFEKYFKYWDQTYHANC
NVYKKLGPIFNRALLNTAKFADALVEAGLVGVLTLDNQDLYGQWYDFGDFVKTVPGCGVAVADSYYSYMMPMLTMCHALDSELFVN-----GTYREFDLVQYDFTDFKLELFTKYFKHWSMTYHPNT
NVYKKLGPIFNRALVSATEFADKLVEVGLVGVLTLDNQDLNGKWYDFGDYVIAAPGCGVAIADSYYSYIMPMLTMCHALDCELYVN-----NAYRLFDLVQYDFTDYKLELFNKYFKHWSMPYHPNT
NVYKKLGPIFNRALLNTAKFADALVEAGLVGVLTLDNQDLYGQWYDFGDFVKTVPGCGVAVADSYYSYMMPMLTMCHALDSELYVN-----GTYREFDLVQYDFTDFKLELFNKYFKHWSMTYHPNT
RVYANLGERVRQSLLKTVQFCDAMRDAGIVGVLTLDNQDLNGNWYDFGDFVQVAPGCGVPIVDSYYSLLMPILTLTRALAAESHMDADL-AKPLIKWDLLKYDFTEERLCLFDRYFKYWDQTYHPNC
RVYAALGKVVANAMLKCVAFCDEMVLKGVVGVLTLDNQDLNGNFYDFGDFVLCPPGMGIPYCTSYYAYMMPVMGMTNCLASECFMKSDIFGQDFKTFDLLKYDFTEHKEVLFNKYFKYWGQDYHPDC
RVYAKLGDVIANAMLKCVALCDAMTEKGIVGVITLDNQDLNGNFYDFGDFVTSIPGVGVPVCTSYYSYMMPAMGMANCLARECFIKSDIFGSDFKTFDLLEYDFTEHKLKLFDKYFKYWGQDYHPDC
RVYAKLGTIVARAMLKCVKYCDAMVEQGIVGVITLDNQDLNGDFYDFGDFVTSVKGMGVPICTSYYSYMMPVMGMTNCLASECFIKSDIFGEDFRTFDLLAYDFTEHKVNLFNKYFKHWGQTYHPNC
KVYAQLGVIVANAMLKCVRLCDAMVEKGIVGILTLDNQDLNGDFYDFGDFCKTAPGMGVPCCTSYYSYMMPVMGVTNCLASECFMKSSIFGEDFKTYDLLEYDFTEHKERLFKKYFKYWDQDYHPNC
RVYAALGRIVNTAMLNCVKLCDAMVEKGIIGVLTLDNQDLNGLFYDFGDFSFTMPGMGVPCCTSYYSYMMPVMGMTNCLACECFVKSDIFGSDFKTFDLLEYDFTEHKSLLFEKYFKYWGQDYHPNC
RVYAILGKIVANSMIKCVRLCDAMVENGIVGVITLDNQDLNGNFYDFGDFARTLPGMGVPLCTSYYSYMMPVMGMTNCLAGECFMKSDIFGDDFKTYDLLHYDFSEHKQALFEKYFKHWGQDYHPNC
RVYAKLGVVVARAMLNCVKLCDAMVKAGIVGVLTLDNQDLNGKFYDFGDFVPSLEGMGVPLCTSYYSYMMPIMGMTNCLASECFMKSDIFGEDFKSYDLLEYDFTAHKQSLFEKYFKYWGQEYHPNC
EVYARLGPIVANAMLKCVAFCDAIVEKGYIGIITLDNQDLNGNFYDFGDFVKTTPGFGCACVTSYYSYMMPLMGMTSCLESENFVKSDIYGADYKQYDLLAYDFTDHKEKLFHKYFKHWDRTYHPNC
VVYAKLGRVVSNAMLKCVALCDAMVEKGLIGVLTLDNQDLNGNFYDFGDFVFTVEGYGCACVTSYYSYMMPIMGMTSCLESENFVKSDIYGSDYKQFDLLAYDFTAHKEMLFEKYFKYWDRPYHPNC
RVYAILGKIVANAMLKCVRLGDAMVKHGIVGVITLDNQDLNGNFYDFGDFAKTLPGMGVPLCTSYYSYMMPVMGMTNCLAGECFIKSDIFGSDFKSFDLLHYDFTDHKQALFEKYFKHWDQEYHPNC
RVYALLGQRVANAMLKCVKLCDEMVTKGVVGVLTLDNQDLNGNFYDFGDFVDVMPGMGIPCCTSYYSYMMPIMTMTNCLACECFMKSDIFGSDFKTYDLLEYDFTDHKVKLFDKYFKYWGQDYHPNC
RVYAKLGCVVANAMLKCVALCDAMVAKGVVGVLTLDNQDLNGNFYDFGDFTIGIPGVGVPLATSYYSYLMPVMGMTNCLARECFVKSEIFGSDFKTYDLLEYDFTEHKLGLFNKYFKHWDLDYHPNC
VVYYKLGIVIANAMLKCVALCDAMVEKGLIGVLTLDNQDLNGNFYDFGDFVEGPEGYGVPCVTSYYSYMMPIMGMTNCLAQECYMNSDIFGKDFKRYDLLMYDFTEHKEALFKKYFKYWDQVYHPNC
VVYAKLGHIVANAMLKCVALCDAMVEKGYVGIITLDNQDLNGNFYDFGDFVSTIGGCGCACVTSYYSYMMPIMGMTSCLESENFVKSDIYGSDYKQYDLLSYDFTEHKEKLFNKYFKYWDRPYHPNC
RVYASLGKIVARAMLKCVALCDAMVAKGVVGVLTLDNQDLNGNFYDFGDFVVSLPNMGVPCCTSYYSYMMPIMGLTNCLASECFVKSDIFGSDFKTFDLLKYDFTEHKENLFNKYFKHWSFDYHPNC
RVYAALGKVVANAMLKCVALCDEMVVKGVVGVLTLDNQDLNGNFYDFGDFVVSLPGMGVPCCTSYYSYMMPVMGLTNCLASECFVKSDIFGSDFKTFDLLKYDFTEHKENLFNKYFKYWGFDYHPNC
RVYALLGTIVARAMLKCVKFCDAMVEQGIVGVVTLDNQDLNGDFYDFGDFTCSIKGMGVPICTSYYSYMMPVMGMTNCLASECFVKSDIFGEDFKSYDLLEYDFTEHKTALFNKYFKYWGLQYHPNC
EVYAKLGPIVANAMLKCVAFCDAIVEKGYIGVITLDNQDLNGNFYDFGDFVKTAPGFGCACVTSYYSYMMPLMGMTSCLESENFVKSDIYGSDYKQYDLLAYDFTEHKEYLFQKYFKYWDRTYHPNC

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

49*46**54775789586499*39452*+9*9********7*4*7****993737*5**797*8***77**8789947*47*5748-----3454395+73**9*74963*759***3*584**7*9

3**63**149768*+6**479*49823*69*99*********3*******6064276*8768****8*9**7*8889**44*8986*6*9*3*9959***2***84**32**4****8*543***8*

2+*43**24747889587389*29432*69*9+*******7*59+****962643+4*878778**+77**8779938*44*5745141-13455296+82**9+44933*+59***8*544**+89

                                                                                                                               

RVYAKLG+IVANAMLKCVKFCDAMVEKGLVGVLTLDNQDLNGNFYDFGDFV+TAPGMGV+++TSYYSYMMPVMGMTNCLASECFVKSDIFG+DFKTFDLLEYDFTEHKLELFNKYFKYWDQ+YHPNC
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QSCPDDRCILHCANFNVLYSTTIPQTSFGPIVKRIYVDGVPFVVSAGYHYKELGVVMNQDIHVHNARLSLRELLVYAADPAMHAASGTLLLDKRTTCFSVASLTNTVSFQTVKPGNFNKDFYDFAVS
VDCQDDRCIIHCANFNILFSMVLPNTCFGPLVRQIFVDGVPFVVSIGYHYKELGIVMNMDVDTHRYRLSLKDLLLYAADPALHVASASALYDLRTCCFSVAAITSGVKFQTVKPGNFNQDFYDFILS
VNCLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVKPGNFNKDFYDFAVS
VACPDDRCILHCANFNILFSMVIPNTSFGPLVQKVYVDGVPFVVSTGYHYRELGVVINQDIKVHSQRLSLKDLLVYAADPAMHIAASHALADKRTVCMSVAAMTTGVTFQTVKPGQFNEDFYKFAVK
VDCDNDRCIIHCANFNILFSMVLPNTCFGPLVRQIFVDGVPFVVSIGYHYKELGVVMNLDVDTHRYRLSLKDLLLYAADPAMHVASASALLDLRTCCFSVAAITSGIKFQTVKPGNFNQDFYEFVKS
IDCQDDRCIIHCANFNILFSMVLPNTCFGPLVRQIFVDGVPFVVSIGYHYKELGVVMNMDVDTHRYRLSLKDLLLYAADPALHVASATALYDLRTCCFSVAAIASGVKFQTVKPGNFNQDFYDFILS
CDCEDDRCIIHCANFNILFSMVLPNTCFGPLVRQIFVDGVPFVVSIGYHYKELGVVMNMDVDTHRYRLSLKDLLLYAADPALHVASANALYDLRTCCFSVAAIASGVKFQTVKPGNFNQDFYDFILS
VNCSDDRCILHCANFNVLFSMVLPNTSFGPIVRKIFVDGVPFIVSCGYHYKELGLVMNMDFNIHRHRLALKELMMYAADPAMHIASASALWDLRTPCFSVAALTTGLTFQTVRPGNFNKDFYDFVVS
VNCTDDRCVLHCANFNVLFSMTLPGTSFGPIVRKIFVDGVPFVISCGYHYKELGLVMNMDVSLHRHRLSLKELMMYAADPAMHIASASALWDLRTPCFSVAALTTGLTFQTVRPGNFNKDFYDFVVS
VACADDRCILHCANFNILFSMVLPNTSFGPLVQKIYVDGVPFVVSTGYHYRELGVVMNQDIRQHAQRLSLRELLVYAADPAMHVAASNALADKRTVCMSVAAMTTGVTFQTVKPGQFNEDFYNFAVK
VNCVDDRCILHCANFNVLFSMTLPKTCFGPLVRKVYVDGVPFVVSCGYHYKELGLVMNMDVNMHSHRLSLKELMMYAADPAMHVASSNALLDLRTSCFSVAALATGLTFQTVRPGNFNQDFYDFVVS
VNCTDDRCVLHCANFNVLFAMTMPKTCFGPIVRKIFVDGVPFVVSCGYHYKELGLVMNMDVSLHRHRLSLKELMMYAADPAMHIASSNAFLDLRTSCFSVAALTTGLTFQTVRPGNFNQDFYDFVVS
CECEDDRCIIHCANFNILFSMVLPKTCFGPLVRQIFVDGVPFVVSIGYHYKELGVVMNMDVDTHRYRLSLKDLLLYAADPALHVASASALLDLRTCCFSVAAITSGVKFQTVKPGNFNQDFYEFILS
VDCQDDRCIIHCANFNILFSMVLPNTCFGPLVRQIFVDGVPFVVSIGYHYKELGIVMNMDVDTHRYRLSLKDLLLYAADPALHVASASALYDLRTCCFSVAAITSGVKFQTVKPGNFNQDFYDFVLS
CECEDDRCIIHCANFNILFSMVLPKTCFGPLVRQIFVDGVPFVVSIGYHYKELGVVMNMDVDTHRYRLSLKDLLLYAADPALHVASASALLDLRTCCFSVAAITSGVKFQTVKPGNFNQDFYEFILS
INCLDDRCILHCANFNVLFSTVFPPTSFGPLVRKIFVDGVPFVVSTGYHFRELGVVHNQDVNLHSSRLSFKELLVYAADPAMHAASGNLLLDKRTTCFSVAALTNNVAFQTVKPGNFNKDFYDFAVS
VDCHDEMCILHCSNFNTLFATTIPNTAFGPLCRKVFIDGVPVVATAGYHFKQLGLVWNKDVNTHSTRLTITELLQFVTDPTLIVASSPALVDKRTVCFSVAALSTGLTSQTVKPGHFNKEFYDFLRS
ADCYDEMCIVHCANFNTLFATTIPNTAFGPLCRKVFIDGVPVVTTAGYHFKQLGLVWNKDINTHSTKLSINELLRFVSDPALLVASSPALVDQRTVCFSVAALGTGVTKQTLKPGHFNKEFYDFLRE
EDCHDESCIVHCANFNTLFATTIPITAFGPLCRKCWIDGVPLVTTAGYHFKQLGIVWNKDLNLHSSRLTINELLQFCADPSLLIASSPALVDKRTVCFSVAALGTGMTNQTVKPGHFNREFYDFLRS
CDCYDDMCVVHCANFNTLFATTIPGTAFGPLCRKVYIDGVPLVATAGYHFKQLGIVWNKDVNTHSSRLNINDLLMFVTDPSLIVASSPALVDQRTVCFSVAALSTGMTQQVVKPGHFNKDFYDFLLK
VDCHDDMCVVHCANFNTLFSTTIPITAFGPLCRKVFVDGVPLVTTAGYHFKQLGIVWNKDINTHSTRLSINELLQFVADPALLVASSPALVDQRTCCFSVAALGTGMTSQTVKPGHFNREFYDFLRG
VDCHDEMCLIHCANFNTLFSTTIPATAFGPLCRKVFVDGVPLVATAGYHFKQLGIVWNKDLNTHSSRLSINELLQFVTDPSLLVASSPALVDQRTICFSVAALSTGMTKQTVEPGHFNKEFYDFLRG
VDCHDDLCVVHCANFNTLFSTTIPNTAFGPLCRKCWIDGVPLVTTAGYHFKQLGIVWNKDFNTHSTRLTINDLLRFVTDPALLVASSPALVDQRTVCFSVAALSTGLVNQTVKPGHFNEEFYNFLRG
SDCTSDECIIHCANFNTLFSMTIPSTAFGPLVRKVHIDGVPVVVTAGYHFKQLGIVWNLDVKLDTMKLSMTDLLRFVTDPTLLVASSPALLDQRTVCFSIAALSTGVTYQTVKPGHFNKDFYDFITE
SECIDDACLLHCANFNTLFSTTIPVTAFGPLVRKVFIDGVPVVVTAGYHFKQLGLVWNKDVNVSNQKLSMNDLLRFVTDPALLVASSPALLDQRTVCFSIAALGTGVTYQTVKPGHFNKEFYDFVVA
VDCHDELCIVHCANFNTLFSTTIPITAYGPLCRKVFVDGVPLVATAGYHFKQLGIVWNKDLNTHSTRLTINELLQFVTDPSLLVASSPALVDQRTVCFSVAALGTGMTKQTMQPGHFNKEFYDFLRK
SDCYDDMCLLHCSNFNTLFSTTIPNTAFGPLCRKVFVDGVPLIATAGYHFKQLGLVWNKDINTHNSRLSMTDLLQFVTDPGLLIASSPALVDQRTVCFSIAALSTGITHQTVKPGHFNKEFYDYLLS
SDCYDEMCVIHCANFNALFATTIPDTSFGPLCRKVFIDGVPVVTTAGYHFKQLGLVWNKDLNTHSTRLTINELLRFVTDPALLVASSPALFDQRTVCFSVAALGTGLTKQTVKPGHFNKEFYDFLCA
IDCVDDLCLLHCANFNTLFATTIPPTAFGPLVRKVFIDGVAVAVTAGYHFKQLGLVWNNDINVNNSKLTFNDLLRFVTDPAILIASSPALIDQRTCCLSVAALSTGVNYQIVKPGYFNKEFYDFLLE
SDCVDDACILHCANFNTLFATTIPITAFGPLVRKVFIDGVPIVVTAGYHFKQLGLVWNKDVNVNNQKLSMTDLLKFVTDPSLLVASSPALLDQRTVCFSIAALGTGVTYQTVKPGHFNKEFYDFIVE
SDCYDDMCVIHCANFNTLFATTIPGTAFGPLCRKVFIDGVPLVTTAGYHFKQLGLVWNKDVNTHSVRLTITELLQFVTDPSLIIASSPALVDQRTICFSVAALSTGLTNQVVKPGHFNEEFYNFLRL
SDCYDEMCVIHCANFNTLFATTIPGTAFGPLCRKVFIDGVPLVATAGYHFKQLGLVWNKDVNTHSTRLTITELLQFVTDPSLIIASSPALVDQRTVCFSVAALSTGLTNQVVRPGHFNEEFYNFLRS
VDCSDEQCIVHCANFNTLFSTTIPITAFGPLCRKCWIDGVPLVTTAGYHFKQLGIVWNNDLNLHSSRLSINELLQFCSDPALLIASSPALVDQRTVCFSVAALGTGMTNQTVKPGHFNKEFYDFLLE
SDCTSDECIIHCANFNTLFSMTIPMTAFGPLVRKVHIDGVPVVVTAGYHFKQLGIVWNLDVKLDTMKLSMTDLLRFVTDPTLLVASSPALLDQRTVCFSIAALSTGITYQTVKPGHFNKDFYDFITE

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

64*28***9+******9*98888*3*7***+*7799******99*6***99***9*5*7*736*43**8899*98******9*7*884785*6**5*9***8988794****9**9**6***5*755

39*2793*99**8***8**88***2*89***9**979***7977**********+***4*7673859*8899**6*97**7++9******7*7**8*8*9***8**874*786**8**79**89942

54*0792*99**8***7*+8888*2*7+**+987879***+79786***998**9*6*4*7474539*8869*94987**7957*8867+5*5**4*9*9*+9787853*8+9**5**69**7+743

                                                                                                                               

VDC+DDRCILHCANFNTLFSTTIPNTAFGPLVRKVFVDGVPFVVTAGYHFKQLGLVWNKDVNTHSSRLSLKELLQF+ADPALHVASSPAL+DQRTVCFSVAALTTGVTFQTVKPGHFNKDFYDFLVS



6100 6110 6120 6130 6140 6150 6160 6170 6180 6190 6200 6210 6220

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

KGFFKEGSSVDLKHFFFAQDGNAAITDYSYYRYNLPTMCDIKQLLFTMEVVDKYFDCYDGGCLNANQVVVNSLDKSAGFPFNKWGKARLYYESLSYEDQDALFAYTKRNVLPTITQMNLKYAISAKN
KGLLKEGSSVDLKHFFFTQDGNAAITDYNYYKYNLPTMVDIKQLLFVLEVVYKYFEIYDGGCIPASQVIVNNYDKSAGYPFNKFGKARLYYEALSFEEQDEIYAYTKRNVLPTLTQMNLKYAISAKN
KGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGFPFNKWGKARLYYDSMSYEDQDALFAYTKRNVIPTITQMNLKYAISAKN
CGFFKEGSSISFKHFFYAQDGNAAISDYDYYRYNLPTMCDIKQLLFSLEVVDRYFDCYEGGCLQASQVVVANYDKSAGFPFNKFGKARLYYESLSYEDQDELFAYTKRNVLPTVTQMNLKYAISAKN
KGLFKEGSTVDLKHFFFTQDGNAAITDYNYYKYNLPTMVDIKQLLFVLEVVYKYFEIYDGGCIPASQVIVNNYDKSAGYPFNKFGKARLYYEALSFEEQNEIYAYTKRNVLPTLTQMNLKYAISAKN
KGLLKEGSSVDLKHFFFTQDGNAAITDYNYYKYNLPTMVDIKQLLFVLEVVYKYFEIYDGGCIPASQVIVNNYDKSAGYPFNKFGKARLYYEALSFDEQDDIYAYTKRNVLPTLTQMNLKYAISAKN
KGLLKEGSSVDLRHFFFTQDGNAAITDYNYYKYNLPTMVDIKQLLFCLEVVFKYFEVYDGGCIPASQVIVNNYDKSAGYPFNKFGKARLYYEALSFEEQDDIYAYTKRNVLPTLTQMNLKYAISAKN
RGFFKEGSSVTLKHFFFAQDGHAAITDYSYYAYNLPTMVDIKQMLFCMEVVDKYFDIYDGGCLNASEVIVNNLDKSAGHPFNKFGKARVYYESMSYQEQDELFAVTKRNVLPTITQMNLKYAISAKN
KGFFKEGSSVTLRHFFFAQDGHAAITDYSYYAYNLPTMCDIKQMLFCMEVVDRYFEIYDGGCLNASEVIVNNLDKSAGHPFNKFGKARVYYESLSYQEQDELFAMTKRNVLPTITQMNLKYAISAKN
CGFFKEGSTISFKHFFYAQDGNAAISDYDYYRYNLPTMCDIKQLLFSLEVVDKYFDCYDGGCLQASQVVVANYDKSAGFPFNKFGKARLYYESLSYADQDELFAYTKRNVLPTITQMNLKYAISAKN
KGFFKEGSSVTLKHFFFAQDGHAAITDYNYYSYNLPTMCDIKQLLFCLEVVNKYFDIYDGGCLNASEVIVNNLDKSAGYPFNKFGKARVYYESMSFQEQDELFALTKRNVVPTITQMNLKYAISAKN
KGFFKEGSSVTLKHFFFAQDGNAAITDYNYYSYNLPTMCDIKQMLFCMEVVNKYFEIYDGGCLNASEVVVNNLDKSAGHPFNKFGKARVYYESMSYQEQDELFAMTKRNVIPTMTQMNLKYAISAKN
KGLLKEGSSVDLKHFFFTQDGNAAITDYNYYKYNLPTMVDIKQLLFVLEVVNKYFEIYEGGCIPATQVIVNNYDKSAGYPFNKFGKARLYYEALSFEEQDEIYAYTKRNVLPTLTQMNLKYAISAKN
KGLLKEGSSVDLKHFFFTQDGNAAITDYNYYKYNLPTMVDIKQLLFVLEVVYKYFEIYDGGCIPASQVIVNNYDKSAGYPFNKFGKARLYYEALSFEEQDEIYAYTKRNVLPTLTQMNLKYAISAKN
KGLFKEGSSVDLKHFFFTQDGNAAITDYNYYKYNLPTMVDIKQLLFVLEVVNKYFEIYEGGCIPATQVIVNNYDKSAGYPFNKFGKARLYYEALSFEEQDEIYAYTKRNVLPTLTQMNLKYAISAKN
KGFFKEGSSVELKHFFFAQDGNAAISDYDYYRYNLPTMCDIRQLLFVVEVVDKYFDCYDGGCINANQVIVNNLDKSAGFPFNKWGKARLYYDSMSYEDQDALFAYTKRNVIPTITQMNLKYAISAKN
QGFFDEGSELTLKHFFFTQKGDAAIKDFDYYRYNRPTILDIGQARVAYQVAARYFDCYEGGCITSREVVVTNLNKSAGWPLNKFGKAGLYYESISYEEQDAIFLLTKRNILPTMTQLNLKYAISGKE
HGFFDEGSELTLKHFFFAQKGDAAIRDFDFYRYNRPTVLDICQARVAYHVVKKYFEIYEGGCIAARDVVVTNLNKSAGYPLNKFGKAGLYYEALSYEEQDALYAVTKRNILPTMTQLNLKYAISGKE
QGFFEEGSELTLKHFFFAQKGDAAVRDFDYYRYNRTTVLDICQARVVYQIVQCYFGMYEGGCITAKEVIVNNLNKSAGYPFNKFGKAGLYYDSLSYEEQDDLYAYTKRNIIPTMTQLNLKYAISGKD
QGFFSEGSELTLKHFFFAQKDDAAVKDFDFYRYNRPTMLDICQARVTYKIVSRYFDCYEGGCITAKEVVVTNLNKSAGWPLNKFGKAGLYYDSLSYEEQDQLYAVTKRNILPTMTQLNLKYAISGKE
QGFFEEGSDLTLKHFFFAQKGDAAIKDFDFYRYNRPTMLDICQARVTYQIVKRYFDIYDGGCITAREVVVVNLNKSAGYPFNKLGKAGLYYEALSYEEQDQLYAVTKRNVMPTMTQLNLKYAISGKE
QGFFEEGSELTLKHFFFAQKGDAAIKDFDYYRYNRPTVLDICQARVTYKLVSRYFEIYEGGCITAKEVVVTNLNKSAGYPLNKFGKAGLYYDSLSYEEQDALYAVTKRNVLPTMTQLNLKYAISGKE
HGFFEEGSELTLKHFFFAQKGDAAVKDFDFYRYNKTTMLDICQARVVYKLVSRYFEIYEGGCITAKEVVVTNLNKSAGWPLNKIGKAGTYYESLSYEEQDELYALTKRNILPTMTQLNLKYAISGKE
RGFFEEGSELTLKHFFFAQGGEAAMTDFNYYRYNRVTVLDICQAQFVYKIVGKYFECYDGGCINAREVVVTNYDKSAGYPLNKFGKARLYYETLSYEEQDALFALTKRNVLPTMTQMNLKYAISGKA
RGFFAEGCELTLKHYFFAQGGEAAITDFNYYRYNKTTVLDICQAQFVFQLVNKYFECYDGGCITAREVVVTNYDKSAGYPLNKFGKARLYYETLSYEEQDELFATTKRNVLPTMTQMNLKYAISGKA
QGFFEEGSELTLKHFFFAQKGDAAIKDFDYYRYNKPTMLDVCQARVAYKLVSRYFDIYDGGCITAKDVVVTNLNKSAGYPLNKFGKAGLYYESLTYEEQDALYAVTKRNVLPTMTQLNLKYAISGKE
QGFFDEGSELTLKHFFFAQKGDAAVADFDYYRYNKPTMLDICMARFTYKVVQRYFECYDGGCITAREVVVTNLDKSAGYPLNRFGKARLFYETFSYEEQDALYAMTKRNILPTMTQLNLKYSISGKA
QGFFDEGSELTLKHFFFAQKGDAAIRDFDFYRYNRPTVLDICQARVAYHVVKRYFDIYEGGCIAARDVVVTNLNKSAGYPLNKFGKASLYYESLSYEEQDALYALTKRNVLPTMTQLNLKYAISGKE
RGFFNEGSDLTLRHFFFAQNGAAAITDFDYYRYNHTTMLDICQARFVFKVVGKYFECYEGGCIMAKDVIVTNLDKSAGYPLNKFGKARLYYESMTYEEQDALYAMTKRNVLPTMTQLNLKYAISGKA
RGYFAEGSDLTLKHYFFAQSGEAAITDFNYYRYNRTTVLDICQAELVFQIVAKYFDCYDGGCITAREVVVTNYDKSAGYPLNKFGKARLYYETLSYEEQDELFATTKRNVLPTMTQMNLKYAISGKA
RGFFDEGSELTLKHFFFAQNGDAAVKDFDFYRYNKPTILDICQARVTYKIVSRYFDIYEGGCIKACEVVVTNLNKSAGWPLNKFGKASLYYESISYEEQDALFALTKRNVLPTMTQLNLKYAISGKE
KGFFDEGSELTLKHFFFAQKGDAAVKDFDFYRYNRPTMLDICQAKVTYKIVSRYFDIYEGGCITAREVVVTNLNKSAGWPLNKFGKAGLYYESISYEEQDALFAMTKRNILPTMTQLNLKYAISGKD
QGFFSEGSELTLKHFFFAQKVDAAVKDFDYYRYNRPTVLDICQARVVYQIVQRYFDIYEGGCITAKEVVVTNLNKSAGYPLNKFGKAGLYYESLSYEEQDELYAYTKRNILPTMTQLNLKYAISGKE
RGFFEEGSELTLKHFFFAQGGEAAMTDFNYYRYNRVTVLDICQAQFVYKIVGKYFECYDGGCINAREVVVTNYDKSAGYPLNKFGKARLYYETLSYEEQDALFALTKRNVLPTMTQMNLKYAISGKA

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

5*88****89589***98***5***8**7**4******9**9*9**68***49**98*9***+7*88*9*797*****7****9****9**989*949*84+9*6*****9**8*************

6*9*4**79***9*9**8*444**84**89****86*8**998*677969845**48*9****4859*9*7*78****+*8*98***479*9788*****4+976****99*****9****8****4

4*883**+59589*9*98*3+4**85*979*4**56*88*+5+7576659+29**98*9***+5+57*9*7+78****7*8*+9***49+*9798989*+4+9+6****9+**9**9****+**+*4

                                                                                                                               

KGFFKEGSELTLKHFFFAQDG+AAITDFDYYRYNLPTMLDICQALFVYEVVDKYFEIYDGGCITASEVVVTNLDKSAGYPFNKFGKARLYYESLSYEEQDELYAYTKRNVLPTMTQMNLKYAISGKN



6230 6240 6250 6260 6270 6280 6290 6300 6310 6320 6330 6340

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

RARTVAGVSICSTMTNRQFHQKMLKSIAATRNVSVVIGTTKFYGGWNNMLKTLYADVDNAQLMGWDYPKCDRAMPNMLRIFASLILARKHNTCCNVSERYYRLANECAQVLSEMVLCGGALYVKPGG
RARTVAGVSILSTMTGRMFHQKCLKSIAATRGVPVVIGTTKFYGGWDDMLRRLIKDVDNPVLMGWDYPKCDRAMPNILRIVSSLVLARKHEACCSQSDRFYRLANECAQVLSEIVMCGGCYYVKPGG
RARTVAGVSICSTMTNRQFHQKLLKSIAATRGATVVIGTSKFYGGWHNMLKTVYSDVENPHLMGWDYPKCDRAMPNMLRIMASLVLARKHTTCCSLSHRFYRLANECAQVLSEMVMCGGSLYVKPGG
RARTVAGVSIASTMTNRQFHQKILKSIAAARGASVVIGTTKFYGGWNRMLRTLCDGVEKPHLMGWDYPKCDRAMPNLLRIFASLILARKHSTCCNTSERFYRLANECAQVLSEIVLCGGGFYVKPGG
RARTVAGVSILSTMTGRMFHQKCLKSIAATRGVPVVIGTTKFYGGWDDMLRHLIKDVDNPVLMGWDYPKCDRAMPNILRIVSSLVLARKHEFCCSHGDRFYRLANECAQVLSEIVMCGGCYYVKPGG
RARTVAGVSILSTMTGRMFHQKCLKSIAATRGVPVVIGTTKFYGGWDDMLRRLIKDVDNPVLMGWDYPKCDRAMPNILRIVSSLVLARKHDACCTQSDRFYRLANECAQVLSEIVMCGGCYYVKPGG
RARTVAGVSILSTMTGRMFHQKCLKSIAATRGVSVVIGTTKFYGGWDDMLCRLIKGVDNPVLMGWDYPKCDRAMPNILRILSSLVLARKHDACCSQTDRFYRLANECAQVLSEIVMCGGCFYVKPGG
RARTVAGVSILSTMTNRQYHQKMLKSMAATRGATCVIGTTKFYGGWDFMLKTLYKDVESPHLMGWDYPKCDRAMPNMCRILASLILARKHSTCCTNSDRFYRLANECAQVLSEYVLCGGGYYVKPGG
RARTVAGVSILSTMTNRQYHQKMLKSMAATRGSTCVIGTTKFYGGWDFMLKTLYKDVDNPHLMGWDYPKCDRAMPNMCRIFASLILARKHSTCCTNTDRFYRLANECAQVLSEYVLCGGGYYVKPGG
RARTVAGVSIASTMTNRQFHQKMLKSIAAARGASVVIGTTKFYGGWNRMLRTLCEGVENPHLMGWDYPKCDRAMPNLLRIFASLILARKHATCCNASERFYRLANECAQVLSEMVLCGGGFYVKPGG
RARTVAGVSILSTMTNRQYHQKMLKSMAATRGATCVIGTTKFYGGWDFMLKTLYKDVDNPELMGWDYPKCDRAMPNMCRIFASLVLARKHSTCCTNSDRFYRLANECAQVLSEYVLCGGGYYVKPGG
RARTVAGVSILSTMTNRQYHQKMLKSMAATRGATCVIGTTKFYGGWDFMLKTLYKDVDNPHLMGWDYPKCDRAMPNMCRIFASLILARKHGTCCTTRDRFYRLANECAQVLSEYVLCGGGYYVKPGG
RARTVAGVSILSTMTGRMFHQKCLKSIAATRGVPVVIGTTKFYGGWDDMLRRLIKDVDSPVLMGWDYPKCDRAMPNILRIVSSLVLARKHDSCCSHTDRFYRLANECAQVLSEIVMCGGCYYVKPGG
RARTVAGVSILSTMTGRMFHQKCLKSIAATRGVPVVIGTTKFYGGWDDMLRRLIKDVDNPVLMGWDYPKCDRAMPNLLRIVSSLVLARKHETCCSQSDRFYRLANECAQVLSEIVMCGGCYYVKPGG
RARTVAGVSILSTMTGRMFHQKCLKSIAATRGVPVVIGTTKFYGGWDDMLRRLIKDVDSPVLMGWDYPKCDRAMPNILRIVSSLVLARKHDSCCSHTDRFYRLANECAQVLSEIVMCGGCYYVKPGG
RARTVAGVSICSTMTNRQFHQKLLKSIAATRGATVVIGTSKFYGGWHNMLKTVYSDVETPHLMGWDYPKCDRAMPNMLRIMASLVLARKHNTCCNLSHRFYRLANECAQVLSEMVMCGGSLYVKPGG
RARTVGGVSLLATMTTRQFHQKCLKSIVATRNATVVIGTTKFYGGWDNMLKNLMADVDDPKLMGWDYPKCDRAMPSMIRMLSAMILGSKHVTCCTASDKFYRLSNELAQVLTEVVYSNGGFYFKPGG
RARTVGGVSLLSTMTTRQFHQKHLKSIVNTRNATVVIGTTKFYGGWDNMLRNLIDGVDNACLMGWDYPKCDRALPNMIRMISAMILGSKHENCCTNSDRYYRLCNELAQVLTEVVYSNGGFYLKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIVNTRGASVVIGTTKFYGGWDNMLKTLIKDVENPHLMGWDYPKCDRALPNMIRMISAMILGSKHVNCCSSSDRYYRLCNELAQVLTEMVYSNGGFYVKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIVNTRNAAVVIGTTKFYGGWDNMLNNLISGVENPHLMGWDYPKCDRALPNMIRMISAMILGSKHTTCCSSTDRYYRLCNELAQVLTEVVYSNGGFYMKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIVNTRNASVVIGTTKFYGGWDNMLRTLIDGVDNPCLMGWDYPKCDRALPNMIRMISAMILGSKHVNCCTASDRYYRLCNELAQVLTEVVYSNGGFYFKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIVNTRNASVVIGTTKFYGGWDNMLKTLIEGVEHPCLMGWDYPKCDRALPNMIRMISAMILGSKHTTCCNTEERYYRLCNELAQVLTEVVYSNGGFYLKPGG
RARTVGGVALLSTMTTRQFHQKHLKSIVNTRGASVVIGTTKFYGGWDAMLKTLIHGVENPHLMGWDYPKCDRALPNMVRMISAMILGSKHVTCCTASDRFFRLANELAQVLTEVVYSNGGFYLKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIAATRNATVVIGSTKFYGGWDNMLKNLMRDVDNGCLMGWDYPKCDRALPNMIRMASAMILGSKHVGCCTHSDRFYRLSNELAQVLTEVVHCTGGFYFKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIAAMRNATVVIGTTKFYGGWDDMLKNLMRDVDNGCLMGWDYPKCDRALPNMIRMASAMVLGSKHVGCCTHSDRFYRLSNELAQVLTEVVHCTGGFYIKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIVNTRNASVVIGTTKFYGGWDNMLNTLINGVENPCLMGWDYPKCDRALPNMIRMISAMILGSKHTTCCTTDERYYRLCNELAQVLTEVVYSNGGFYFKPGG
RARTVGGVSLLATMTTRQFHQKHLKSIVNTRNAPVVIGTTKFYGGWDNMLKNLMNDVDNGALMGWDYPKCDRAMPSMIRMLAAMVLGSKHVTCCTDSDRFYRLSNELAQVLNEVVHSNGGFYVKPGG
RARTVGGVSLLSTMTTRQFHQKHLKSIVNTRNATVVIGTTKFYGGWDNMLRNLMDGVDNACLMGWDYPKCDRALPNMIRMISAMILGSKHVNCCTNSDRYYRLCNELAQVLTEVVYSNGGFYMKPGG
RARTVGGVSLLSTMTTRQYHQKCLKSIVATRNATVVIGTTKFYGGWDNMLRTLIDDVENPCLMGWDYPKCDRALPNMIRMASAMLLGSKHVSCCSNMDKFYRLSNELAQVLTEVVHSNGGFYFKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIAATRNATVVIGTTKFYGGWDDMLKNLMRDVDNGCLMGWDYPKCDRALPNMIRMASAMILGSKHVGCCTHSDRFYRLSNELAQVLTEVVHCTGGFYIKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIVNTRNATVVIGTTKFYGGWNNMLRTLIDGVENPMLMGWDYPKCDRALPNMIRMISAMVLGSKHVNCCTATDRFYRLGNELAQVLTEVVYSNGGFYFKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIVNTRNATVVIGTTKFYGGWDNMLRTLMDGVENPMLMGWDYPKCDRALPNMIRMISAMVLGSKHVSCCTSTDRFYRLSNELAQVLTEVVYSNGGFYFKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIVNTRGASVVIGTTKFYGGWDNMLKNLIDGVENPCLMGWDYPKCDRALPNMIRMISAMILGSKHTTCCSSTDRFFRLCNELAQVLTEVVYSNGGFYLKPGG
RARTVGGVSLLSTMTTRQYHQKHLKSIAATRNATVVIGSTKFYGGWDNMLKNLMRDVDNGCLMGWDYPKCDRALPNMIRMASAMILGSKHVGCCTHNDRFYRLSNELAQVLTEVVHCTGGFYFKPGG

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

**********7****7*89***8***9**8*7669****8******43**559635*9572***************98**78**9*****45**8245*9*************7*9***77******

********8**8******9***5****878*7*6****8*******85**69*925*9474************9*9*9**78**9*****47**8249999**7*******9*8*879****7****

*****+**++78***7*89***4***9878*7869***88******43**669635*9974************9*998*968899*+6**37**8285999**7**8****8*6*577*77*7****

                                                                                                                               

RARTVGGVSLLSTMTTRQ+HQKHLKSIAATRGATVVIGTTKFYGGWDNMLKTLIKDVDNPCLMGWDYPKCDRAMPNMIRMISAMILGSKHVTCCTHSDRFYRLANELAQVLTEVVYCGGGFYVKPGG



6360 6370 6380 6390 6400 6410 6420 6430 6440 6450 6460 6470

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

TSSGDATTAYANSVFNICQAVTANISALLAANGNKIVDVYIRDLQRKLYANVYRSVHVDYKFVDEYYAFLRKHFSMMILSDDGVVCYNSDYVARGYIAGIKDFKQVLYYQNNVFMSEAKCWVEPDLT
TSSGDATTAFANSVFNICQAVSANVCALMSCNGNKIEDLSIRALQKRLYSHVYRSDMVDSTFVTEYYEFLNKHFSMMILSDDGVVCYNSDYASKGYIANISAFQQVLYYQNNVFMSESKCWVENDIN
TSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADKYVRNLQHRLYECLYRNRDVDTDFVNEFYAYLRKHFSMMILSDDAVVCFNSTYASQGLVASIKNFKSVLYYQNNVFMSEAKCWTETDLT
TSSGDSTTAYANSVFNICQAVSANLNTFLSRDGNKIYNSYVQGLQRRLYLGIYRTHTVDMELVTEYYNYLRKHFSMMILSDDGVVCYNSDYASKGYVADIQGFKELLYYQNNVFMSEAKCWVEPDIT
TSSGDATTAFANSVFNICQAVTANVCSLMACNGHKIEDLSIRNLQKRLYSNVYRTDYVDYTFVNEYYEFLCKHFSMMILSDDGVVCYNSDYASKGYIANISVFQQVLYYQNNVFMSESKCWVENDIT
TSSGDATTAFANSVFNICQAVSANVCSLMACNGNKIEDLSIRALQKRLYSHVYRSDTVDPTFVTEYYEFLNKHFSMMILSDDGVVCYNSDYASKGYIANISAFQQVLYYQNNVFMSEAKCWVENDIN
TSSGDATTAFANSVFNICQAVSANVCALMSCNGNKIEDLSIRSLQRRLYSHVYRSDYVDPAFVNEFYEFLNKHFSMMILSDDGVVCYNSEYASKGYIANISAFQQVLYYQNNVFMSESKCWVENDIK
TSSGDATTAYANSVFNILQATTANVSALMSANGNTIIDREIKDMQFDLYINVYRKVVPDPKFVDKYYAFLNKHFSMMILSDDGVVCYNSDYAAKGYVASIQNFKETLYYQNNVFMSEAKCWVETNLE
TSSGDATTAYANSVFNILQATTANVSALMGANGNTIVDEEVKDMQFELYVNVYRKSQPDPKFVDRYYAFLNKHFSMMILSDDGVVCYNSDYATKGYIASIQNFKETLYYQNNVFMSEAKCWVETDLK
TSSGDSTTAYANSVFNICQAVSANLNTFLSIDGNKIYTTYVQELQRRLYLGIYRSNTVDNELVLDYYNYLRKHFSMMILSDDGVVCYNADYAQKGYVADIQGFKELLYFQNNVFMSESKCWVEPDIT
TSSGDATTAYANSVFNILQAVTSNVSALMSANGNKIIDKEVKDMQFELYVNVYRNSKPDFKFVDKYYAFLNRHFSMMILSDDGVVCYNKDYAARGYIAGIQNFKETLYYQNNVFLSEAKCWVEPDIE
TSSGDATTAYANSVFNILQATTANVSALMGANGNKIVDKEVKDMQFDLYVNVYRSTSPDPKFVDKYYAFLNKHFSMMILSDDGVVCYNSDYAAKGYIAGIQNFKETLYYQNNVFMSEAKCWVETDLK
TSSGDATTAFANSVFNICQAVSANVCSLMACNGHKIEDLSIRELQKRLYSNVYRADHVDPAFVSEYYEFLNKHFSMMILSDDGVVCYNSEFASKGYIANISAFQQVLYYQNNVFMSEAKCWVETDIE
TSSGDATTAFANSVFNICQAVSANVCALMSCNGNKIEDLSIRALQKRLYSHVYRSDKVDSTFVTEYYEFLNKHFSMMILSDDGVVCYNSDYASKGYIANISAFQQVLYYQNNVFMSESKCWVEHDIN
TSSGDATTAFANSVFNICQAVSANVCSLMACNGHKIEDLSIRELQKRLYSNVYRADHVDPAFVSEYYEFLNKHFSMMILSDDGVVCYNSEFASKGYIANISAFQQVLYYQNNVFMSEAKCWVETDIE
TSSGDATTAYANSVFNICQAVTANVNALLSTDGNKIADKYVRNLQHRLYECLYRNRDVDHEFVDEFYAYLRKHFSMMILSDDAVVCYNSNYAAQGLVASIKNFKAVLYYQNNVFMSEAKCWTETDLT
TTSGDATTAYANSVFNIFQAVSSNINCVLSVNSSNCNNFNVKKLQRQLYDNCYRNSNVDESFVDDFYGYLQKHFSMMILSDDGVVCYNKTYAELGYIADISAFKATLYYQNGVFMSTAKCWTEEDLS
TTSGDATTAYANSVFNIFQAVSANINRILGVNSNTCNNLTVKELQRSLYDNCYRTSTVDPAFVDTFYGYLRKHFSMMILSDDGVVCYNKEYASLGYVADIGAFKATLYYQNNVFMSTAKCWVEEDLS
TTSGDATTAYANSVFNIFQATSANVNRLLSVDSNTCNNIEVKQLQRKLYDCCYRSSSVDQSFVEEYFGYLRKHFSMMILSDDGVVCYNSEYAALGYVADLNAFKAVLYYQNNVFMSASKCWIEPDIN
TTSGDATTAYANSVFNIFQATSANINRLLSVDSNNCNNLGVKALQRRLYDCCYRSSHVDDDFVTEYYNYLRKHFSLMILSDDGVVCYNSEYAALGYVADISAFKATLYYQNNVFMSTSKCWVEPDIN
TTSGDATTAYANSVFNIFQAVSANINRLLGVDSNACNNNTVKHLQRRLYDNCYRLSNVDDEFVNDYYGYLQKHFSMMILSDDGVVCYNKDYADLGYVADIGAFKATLYYQNNVFMSTAKCWVEPDVN
TTSGDATTAYANSVFNIFQAVSANINRLLSIDSNVCNNVGVKALQRELYDNCYRSSTVDDSFVDKYYGYLRKHFSMMILSDDGVVCYNKDYADLGYVADIGAFKATLYYQNNVFMSTSKCWVENDIS
TTSGDATTAYANSVFNIFQAVSANVNRLLRVDSNLCNNLDVRDLQRRLYECCYRSSTVDDNFVNDYYGFLRKHFSMMILSDDGVVCHNSEYAQLGYVADLNAFKSVLYYQNNVFMSESKCWVEPDVN
TTSGDGTTAYANSAFNIFQAVSANVNKLLGVDSNACNNVTVKSIQRKIYDNCYRSSSIDEEFVVEYFSYLRKHFSMMILSDDGVVCYNKDYADLGYVADINAFKATLYYQNNVFMSTSKCWVEPDLS
TTSGDGTTAYANSAFNIFQAVSANVNRLLSVDSNTCNNYNVKSLQRKIYDSCYRASVVDPSLVDEYYAYLRKHFSMMILSDDGVVCYNKEYADLGYVADISAFKSVLYYQNNVFMSSSKCWVEPDLS
TTSGDASTAYANSVFNIFQAVSSNINRLLTIDSNVCNNVSVKTLQRELYDNCYRSSSVDEQFIDKYYCYLRKHFSMMILSDDGVVCYNKDYADLGYVADISAFKATLYYQNNVFMSTSKCWVEPDIT
TTSGDATTAYANSVFNIFQAVSSNINRLLSVDSNVCNNLYVKKLQRSIYDNCYRSSAVDDNVVTDFYNYLKKHFSMMILSDDGVVCYNKEYAALGYVGDISAFKATLYYQNNVFMSTAKCWVEEDLS
TTSGDATTAYANSVFNIFQAVSANINRILGINSNTCNNLAVKSLQRMLYDNCYRSSAVDPGFVDTFYGYLRKHFSMMILSDDGVVCYNKEYASLGYVADINAFKATLYYQNNVFMSTSKCWVEEDLT
TTSGDASTAYANSVFNIFQAVSANVNKLLAVDSNVCRNIAVKELQRAIYDNCYRTSSISEECVDNFYHYLRKHFSMMILSDDGVVCYNKEYADLGYVADINAFKATLYYQNNVFMSTSKCWVEPDIN
TTSGDGTTAYANSAFNIFQAVSANVNRLLSVDSNTCNNYNVKALQRKIYDNCYRSSVVDPLVIDEYYAYLRKHFSMMILSDDGVVCYNKEYADLGYVADISAFKSVLYYQNNVFMSSAKCWVEPDLS
TTSGDASTAYANSIFNIFQAVSSNINRLLSVPSDSCNNVNVRDLQRRLYDNCYRLTSVEESFIDDYYGYLRKHFSMMILSDDGVVCYNKDYAELGYIADISAFKATLYYQNNVFMSTSKCWVEEDLT
TTSGDASTAYANSVFNIFQAVSSNINRLLSVPSDSCNNINVRDLQRRLYDNCYRSTNVDESFVDDYYGYLRKHFSMMILSDDGVVCYNKDYAELGYIADISAFKATLYYQNNVFMSTSKCWVEEDLT
TTSGDATTAYANSVFNIFQAVSANVNKLLSVDSNVCHNLEVKQLQRKLYECCYRSTIVDDQFVVEYYGYLRKHFSMMILSDDGVVCYNNDYASLGYVADLNAFKAVLYYQNNVFMSASKCWIEPDIN
TTSGDGTTAYANSAFNIFQAVSANVNKLLGVDSNACNNVTVKSIQRKIYDNCYRSSSIDEEFVVEYFSYLRKHFSMMILSDDGVVCYNKDYADLGYVADINAFKATLYYQNNVFMSTSKCWVEPDLS

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

*****8***9*******8**888*97789838*57*27249749*56**339**4117*238*369*49*59**********+***9*469867*79*5*54*747**9*****9**8***8*38+5
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TTSGDATTAYANSVFNIFQAVSANVNRLLSVDSNKCNNLSVKDLQRRLYDNCYRSSSVDPEFVDEYYGYLRKHFSMMILSDDGVVCYNSDYASLGYVADISAFKATLYYQNNVFMSESKCWVEPD+T



6480 6490 6500 6510 6520 6530 6540 6550 6560 6570 6580 6590 6600

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

KGPHEFCSQHTMLVEHNGEQVYLPYPDPSRILGACCFVDDVVKTDGTIMIERFVALAIDAYPLTKHENPEYKQVFYLLLQYIKKLHEELTGHLLDMYSVMISGDNAQRYWEEDFYEAMYTQSVTLQA
NGPHEFCSQHTMLVKMDGDDVYLPYPDPSRILGAGCFVDDLLKTDSVLLIERFVSLAIDAYPLVYHENEEYQKVFRVYLEYIKKLYNDLGNQILDSYSVILSTCDGQKFTDESFYKNMYLRSAVMQS
KGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGAGCFVDDIVKTDGTLMIERFVSLAIDAYPLTKHPNQEYADVFHLYLQYIRKLHDELTGHMLDMYSVMLTNDNTSRYWEPEFYEAMYTPHTVLQA
KGPHEFCSQHTMLVDMHGEQVYLPYPDPSRILGAGCFVDDLLKTDGTLMMERYVSLAIDAYPLTKHHDAEYQNVFWCYLQYIKKLHEELTGHLLDTYSVMLASENAAKYWEVEFYENMYTESATLQS
NGPHEFCSQHTMLVKIDGDYVYLPYPDPSRILGAGCFVDDLLKTDSVLLIERFVSLAIDAYPLVHHENEEYQKVFRVYLEYIKKLYNDLGTQILDSYSVILSTCDGLKFTEESFYKNMYLKSAVMQS
HGPHEFCSQHTMLVKMDGDDVYLPYPDPSRILGAGCFVDDLLKTDSVLLIERFVSLAIDAYPLVYHENEEYQKVFRVYLEYIKKLYNDLGNQILDSYSVILSTCDGQKFTDESFYKNMYLRSAVMQS
NGPHEFCSQHTMLVKMDGDDVYLPYPDPSRILGAGCFVDDLLKTDSVLLIERFVSLAIDAYPLVYHENEEYQKVFRVYLEYIKKLYNDLGNQILDSYSVILSTCDGQKFTDESFYKNMYLRSAVMQS
KGPHEFCSQHTLYIKDGDDGYFLPYPDPSRILSAGCFVDDIVKTDGTVMMERYVSLAIDAYPLTKHDDTEYQNVFWVYLQYIEKLYKDLTGHMLDSYSVMLCGDDSAKFWEEGFYRDLYSSPTTLQA
KGPHEFCSQHTLFIKDGDDGYFLPYPDPSRILSAGCFVDDIVKTDGTLMVERFVSLAIDAYPLTKHDDPEYQNVFWVYLQYIEKLYKDLTGHMLDSYSVMLCGDNSAKFWEESFYRDLYTAPTTLQA
KGPHEFCSQHTMLVDMKGEQVYLPYPDPSRILGAGCFVDDLLKTDGTLMMERYVSLAIDAYPLTKHPDPEYQNVFWCYLQYIKKLHEELTGHLLDTYSVMLASDNASKYWEVEFYENMYMESATLQS
KGPHEFCSQHTLLIKEGEDHYFLPYPDPSRILSAGCFVDDIIKTDGTLMVERFVSLAIDAYPLTKHDNIEYQNVFWVYLQYIEKLYKDLTGHMLDTYSVMLCGDNSSKFWEEQFYKDLYSAPTTLQA
KGPHEFCSQHTLYIKDGDDGYFLPYPDPSRILSAGCFVDDIVKTDGTLMVERFVSLAIDAYPLTKHEDIEYQNVFWVYLQYIEKLYKDLTGHMLDSYSVMLCGDNSAKFWEEAFYRDLYSSPTTLQA
KGPHEFCSQHTMLVKMDGDEVYLPYPDPSRILGAGCFVDDLLKTDSVLLIERFVSLAIDAYPLVYHENPEYQNVFRVYLEYIKKLYNDLGNQILDSYSVILSTCDGQKFTDETFYKNMYLRSAVLQS
NGPHEFCSQHTMLVKMDGDDVYLPYPNPSRILGAGCFVDDLLKTDSVLLIERFVSLAIDAYPLVYHENEEYQKVFRVYLAYIKKLYNDLGNQILDSYSVILSTCDGQKFTDESFYKNMYLRSAVMQS
KGPHEFCSQHTMLVKMDGDEVYLPYPDPSRILGAGCFVDDLLKTDSVLLIERFVSLAIDAYPLVHHENPEYQNVFRVYLEYIKKLYNDLGNQILDSYSVILSTCDGQKFTDETFYKNMYLRSAVMQS
KGPHEFCSQHTMLVKQGDDYVYLPYPDPSRILGAGCFVDDIVKTDGTLMIERFVSLAIDAYPLTKHPNQEYADVFHLYLQYIRKLHDELTGHMLDMYSVMLTNDNTSRYWEPEFYEAMYTPHTVLQA
IGPHEFCSQHTMQIVDEKGKYYLPYPDPSRIISAGVFVDDVTKTDAVILLERYVSLAIDAYPLSKHPKPEYRKVFYALLDWVKHLNKTLNEGVLESFSVTLLDEHESKFWDESFYASMYEKSTVLQA
KGPHEFCSQHTLQIVDGDGTYYLPYPDPSRILSAGVFVDDVVKTDAVILLERYVSLAIDAYPLSKHPNPEYRKVFYVLLDWVKHLNNTLNEGVLESFSVTLLEDSSSKFWDEGFYASLYEKSSVLQA
KGPHEFCSQHTMQIVDKDGTYYLPYPDPSRILSAGVFVDDIVKTDPVILLERYVSLAIDAYPLSKHDNPEYRRVFTVMLDWVKHLYKTLNQGVLDSFSVTLLEDATAKFWDESFYASMYEQSSVLQS
KGPHEFCSQHTMQIVDENGKYYLPYPDPSRILSAGVFVDDIVKTDPVILMERYVSLAIDAYPLSKHENPEYRKVFYALLDWVKHLNKTLHAGILDAFSITMLEDSAAKFWDESFYAGLYEKSTILQA
KGPHEFCSQHTMQVVDENGKYFLPYPDPSRILSAGVFVDDVVKTDPVILLERYVSLAIDAYPLSKHENLEYRKVFYALLDWVKHLHNTLNQGILESFSVTLLEDQSAKFWSEDFYANMYEKSTALQS
KGPHEFCSQHTMQIVDEAGKYYLPYPDPSRILSAGVFVDDVVKTDAVILLERYVSLAIDAYPLTKHSNPEYRKVFYALLDWVKHLHNTLNQGVLESFSVTLLEDASSKFWDESFYASMYEKSTILQA
KGPHEFCSQHTMQITDKDGSYFLPYPDPSRILSAGVFVDDVVKTDPVILLERYVSLAIDAYPLSKHENPEYQRVFYVLLDWVKHLNKTLNQGVLDAFSIEMLEDSTCKFWDEKFYSNMYERSAVLQS
VGPHEFCSQHTLQIVGPDGDYYLPYPDPSRILSAGVFVDDIVKTDNVIMLERYVSLAIDAYPLTKHPKPAYQKVFYTLLDWVKHLQKNLNAGVLDSFSVTMLEEGQDKFWSEEFYASLYEKSTVLQA
VGPHEFCSQHTMQITTPEGNYYLPYPDPSRILSAGVFVDDIVKTDNVIMLERYVSLAIDAYPLTKHPKPIYQKVFYTLLEWVKHLQKTLNAGILDSFSVTMLEEGQDKFWSEEFYANLYEKSTVLQA
KGPHEFCSQHTMQIVDENGKYYLPYPDPSRILSAGVFVDDVVKTDAVILLERYVSLAIDAYPLSKHPNPEYRKVFYVLLDWVKHLHNTLNQGVLESFSVTLLEDTSSKFWDESFYANMYEKSAILQS
VGPHEFCSQHTMQIVDSDGDYYLPYPDPSRILSAGVFVDDIVKTDPVILLERYVSLAIDAYPLSKHPNREYRKVFYVLLDWVKHLHNTLNQGILETFSVTLLDDVQSKFWDEAFYAGMYEKSTVLQA
KGPHEFCSQHTMQIVDGDGTYYLPYPDPSRILSAGVFVDDVIKTDAVVLLERYVSLAIDAYPLSKHPNPEYRKVFYVLLDWVKHLNNTLNQGVLESFSVTLLEDASSKFWDESFYANLYEKSAVLQA
VGPHEFCSQHTLQIIDGDGKYYLPYPDPSRILSAGVFVDDIIKTDGVVLLERYVSLAIDAYPLSKHGNPEYRKVFYTMLEWVKKLSNDLNKGVLDAFAITMLEDTQAKFWSEEFYASLYEKSSVLQS
VGPHEFCSQHTMQIVTPDGDYYLPYPDPSRILSAGVFVDDIVKTDNVIMLERYVSLAIDAYPLTKHPKPSYQKVFYTLLEWVKHLQKTLNAGILDSFSVTMLEDGQDKFWSEEFYANLYEKSTVLQA
KGPHEFCSQHTMQIVDKDGTYYLPYPDPSRILSAGVFVDDVVKTDAVVLLERYVSLAIDAYPLSKHPNSEYRKVFYVLLDWVKHLNKNLNEGVLESFSVTLLDNQEDKFWCEDFYASMYENSTILQA
KGPHEFCSQHTMQIVDKEGTYYLPYPDPSRILSAGVFVDDVVKTDAVILLERYVSLAIDAYPLSKHPNPEYRKVFYVLLDWVKHLNKTLNEGVLESFSVTLLDNQEDKFWSEEFYASMYEKSTVLQA
KGPHEFCSQHTMQIVDKEGTYYLPYPDPSRILSAGVFVDDVVKTDAVVLLERYVSLAIDAYPLSKHENPEYKKVFYVLLDWVKHLYKTLNAGVLESFSVTLLEDSTAKFWDESFYANMYEKSAVLQS
VGPHEFCSQHTLQIVGPDGDYYLPYPDPSRILSAGVFVDDIVKTDNVIMLERYVSLAIDAYPLTKHPKPAYQKVFYTLLDWVKHLQKNLNAGVLDSFSVTMLEEGQDKFWSEEFYASLYEKSTVLQA
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Combined cons
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Consensus

Occupancy

5**********97962249269****8*****8*9*****99***88998**9*8********87*282**45**687*4**7**859*8769**6***9+775875998934**759*522789*8

5**********9*97523*4*9*********+********97***6*999*************8**3623*79**879*9***9*467*53*9*97*8969*97245***5*3**879**6*77**8

4**********96934244269****+****+8*+9****99***68998**9*+********67*5534*45**667*7+979*556*7438*969+979545444998634**359*322779*8

                                                                                                                               

KGPHEFCSQHTMQIVDGDGDYYLPYPDPSRILSAGVFVDDIVKTDGVILLERYVSLAIDAYPLTKHPNPEYQKVFYVLLDWVK+LYKTLNGGVLDSFSVTLLED+SSKFWDESFYANMYEKSTVLQA
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VGACVLCNSQTSLRCGDCIRRPFLCCKCCYDHVLSTPHKLVLSVSPYVCNAPGCEVTDVTQLYLGGMSYFCKSHKPPISFPLCANGQVFGLYKNTCVGSINVADFNAIATCDWSSSGDYVLANTTTE
VGACVVCSSQTSLRCGSCIRKPLLCCKCCYDHVMATDHKYVLSVSPYVCNAPGCDVNDVTKLYLGGMSYYCEDHKPQYSFKLVMNGMVFGLYKQSCTGSPYIDDFNRIASCKWTDVDDYILANECTE
VGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLGGMSYYCKSHKPPISFPLCANGQVFGLYKNTCVGSDNVTDFNAIATCDWTNAGDYILANTCTE
VGTCVVCSSQTSLRCGACIRRPFLCCKCCYDHVVSTTHKLVLSVTPYVCNNPTCDVADVTQLYLGGMSYYCKDHKPVISFPLCANGQVFGLYKNICTGSNDVIDFNSLATCDWSNSKDYVLANTASE
VGACVVCSSQTSLRCGSCIRKPLLCCKCCYDHVMATNHKYVLSVSPYVCNAPNCDVSDVTKLYLGGMSYYCENHKPHYSFKLVMNGMVFGLYKQSCTGSPYIDDFNKIASCKWTEVDDYVLANECIE
VGACVVCSSQTSLRCGSCIRKPLLCCKCCYDHVMATDHKYVLSVSPYVCNSPGCDVNDVTKLYLGGMSYYCEDHKPQYSFKLVMNGMVFGLYKQSCTGSPYIDDFNRIASCKWTDVDDYILANECTE
VGACVVCSSQTSLRCGSCIRKPLLCCKCCYDHVMSTDHKYVLSVAPYVCNAPGCDVNDVTKLYLGGMSYYCEDHKPQYSFKLVMNGMVFGLYKQSCTGSPFIDDFNRIASCKWTDVDDYILANECTE
VGSCVVCHSQTSLRCGTCIRRPFLCCKCCYDHVIATPHKMVLSVSPYVCNAPGCDVSDVTKLYLGGMSYYCNDHRPVCSFPLCANGLVFGLYKNMCTGSSSIMEFNRLATCDWSDSGDYTLANTTTE
VGSCVVCHSQTSLRCGTCIRRPFLCCKCCYDHVIATPHKMVLSVSPYVCNAPGCDVADVTKLYLGGMSYFCIDHRPVCSFPLCANGLVFGLYKNMCTGSPSVTEFNRLATCDWTESGDYTLANTTTE
VGTCVVCNSQTSLRCGGCIRRPFLCCKCCYDHVVSTTHKLVLSVTPYVCNNPSCDVADVTQLYLGGMSYYCRDHRPPISFPLCANGQVFGLYKNICTGSPDVADFNSLATCDWSNSKDYVLANTATE
VGSCVVCHSQTSLRCGTCIRRPFLCCKCCYDHVIATPHKMVLSVSPYVCNAPGCDVSDVTKLYLGGMSYFCVNHKPICSFPLCANGLVFGLYKNMCTGSASIAEFNRLATCDWSESGDYTLANTTTE
VGSCVVCHSQTSLRCGTCIRRPFLCCKCCYDHVIATPHKMVLSVSPYVCNAPGCGVSDVTKLYLGGMSYFCVDHRPVCSFPLCANGLVFGLYKNMCTGSPSIVEFNRLATCDWTESGDYTLANTTTE
VGACVVCSSQTSLRCGSCIRKPLLCCKCAYDHVMSTDHKYVLSVSPYVCNSPGCDVNDVTKLYLGGMSYYCEDHKPQYSFKLVMNGMVFGLYKQSCTGSPYIEDFNKIASCKWTEVDDYVLANECTE
VGACVVCSSQTSLRCGSCIRKPLLCCKCCYDHVMATDHKYVLSVSPYVCNAPGCDVNDVTKLYLGGMSYYCEDHKPQYSFKLVMNGLVFGLYKQSCTGSPYIDDFNRIASCKWTDVDDYILANECTE
VGACVVCSSQTSLRCGSCIRKPLLCCKCSYDHVMATDHKYVLSVSPYVCNSPGCDVNDVTKLYLGGMSYYCEDHKPQYSFKLVMNGMVFGLYKQSCTGSPYIEDFNKIASCKWTEVDDYALANECTE
VGACVLCNSQTSLRCGACIRRPFLCCKCCYDHVISTSHKLVLSVNPYVCNAPGCDVTDVTQLYLGGMSYYCKSHKPPISFPLCANGQVFGLYKNTCVGSDNVTDFNAIATCDWTNAGDYILANTCTE
AGLCVVCGSQTVLRCGDCLRRPMLCTKCAYDHVFGTDHRFILAITPYVCNTSGCNVTDVTKLYLGGLNYYCVDHKPHLSFPLCSAGNVFGLYKSSALGSMDIDVFNKLSTSDWSDIRDYKLANDAKE
SGLCVVCGSQTVLRCGDCLRRPMLCTKCAYDHVVSTPHKFILSITPYMCNTSGCTVNDVTKLYLGGLSYYCIDHKPTLAFPLCSNGNIFGLYKNSATGSPDVEVFNTLATSEWNDAKDYRLANEVKD
AGLCVVCSSQTVLRCGDCIRRPMLCTKCAYDHVVSTSHKFILAITPYVCCSSGCGVSDVTKLYLGGLSYWCVDHKPRLSFPLCSSGNVFGLYKNSATGSPDVDDFNTLATSDWTDVKDYKLANDVKD
AGLCVVCGSQTVLRCGDCIRRPMLCTKCAYDHVVGTTHKFILSVTPYVCNNSGCTVNDVTKLWLGGLSYWCTEHRPQLAFPLCSGGNVFGLYKSAATGSPDVEVFNQLAMSDWTDVKDYKLANSAKD
AGMCVVCGSQTVLRCGDCIRRPLLCTKCAYDHVVGTPHKFILSISPYVCNHSGCTVNDVTRLYLGGLSYYCVDHKPQLAFPLCSAGNVFGLYKNSATGSVDVDVFNTLSTSDWSDVRDYRLANECKD
AGLCVVCGSQTVLRCGDCLRRPMLCTKCAYDHVISTDHKFILAITPYVCSASGCNVNDVTKLYLGGLSYYCIDHKPSLSFPLCAAGNVFGLYKNSATGSPDVEVFNTLATSDWTDVRDYKLANEAKD
AGLCVVCSSQTVLRCGDCLRRPMLCTKCAYDHVVSTSHKFILAITPYVCCATGCGVNDVTKLYLGGLSYWCIDHKPRLAFPLCSAGNVFGLYKNSAVGSPDVDQFNQLATSDWTDVRDYKLANDVKD
AGMCVVCGSQTVLRCGDCLRRPLLCTKCAYDHVMGTKHKFIMSITPYVCSFNGCNVNDVTKLFLGGLSYYCMDHKPQLSFPLCANGNVFGLYKSSAVGSEDVEDFNKLAVSDWTNVEDYKLANNVKE
AGMCVVCGSQTVLRCGDCLRRPLLCTKCAYDHVMGTKHHFIMSLTPYVCSYNGCNVNDVRKLYLGGLNYYCIDHKPQLAFPLCANGNVFGLYKSSAIGSADVEDFNRLSMSDWSNVEDYRLANNVKE
AGLCVVCGSQTVLRCGDCLRRPMLCTKCAYDHVIATPHKFILAITPYVCSYSGCNVNDVTQLYLGGLSYYCAEHKPRLSFPLCSAGNVFGLYKASATGSPDVEIFNTLATSDWTDVRDYKIANEAKD
AGMCIVCGSQTVLRCGDCLRRPLLCTKCAYDHVVGTTHRFILSITPYVCNTSGCNVNDVTKLFLGGLNYYCHDHKPQLSFPLCANGNIFGLYKNSAVGSLDVEVFNKLAMSDWSDVSDYKLANDVKE
AGLCVVCNSQTVLRRGDCLRRPMLCTKCAYDHVVGTNHKFILAITPYVCNAAGCAVNDVTKLYLGGLSYYCVDRKPQLSFPLCSGGNVFGLYKNSATGSPDVEVFNTLATSDWTDAKDYRLANEVKD
AGLCVVCQSQTVLRCGDCLRRPLLCTKCAYDHVMGTHHKFIMAVTPYVCCHAGCNVNDVTKLYLGGMSFYCVDHRPKLSFALCSNGNVFGLYKAMATGSDEVFDFNRLATTDWSNVDVYKLANTCSN
AGMCVVCSSQTVLRCGDCLRRPLLCTKCAYDHVMGTKHHFIMSLTPYVCSYNGCNINDVTKLYLGGLNYYCMDHKPQLSFPLCANGNIFGLYKSSAVGSPDVEDFNRLATSDWSNVEDYKLANVVKE
AGLCVVCGSQTVLRCGDCLRKPMLCTKCAYDHVFGTDHKFILAITPYVCNASGCGVSDVKKLYLGGLNYYCTNHKPQLSFPLCSAGNIFGLYKNSATGSLDVEVFNRLATSDWTDVRDYKLANDVKD
AGLCVVCGSQTVLRCGDCLRKPMLCTKCAYDHVFGTDHRFILAITPYVCSASGCGVSDVTKLYLGGLNYYCIDHKPQLSFPLCSAGNIFGLYKNSATGSLDVEVFNKLATSDWTDVRDYKLANDVKD
AGLCVVCGSQTVLRCGDCLRRPMLCTKCAYDHVIGTTHKFILAITPYVCCASDCGVNDVTKLYLGGLSYWCHEHKPRLAFPLCSAGNVFGLYKNSATGSPDVEDFNRIATSDWTDVSDYRLANDVKD
AGMCVVCGSQTVLRCGDCLRRPLLCTKCAYDHVMGTKHKFIMSITPYVCSFNGCNVNDVTKLFLGGLSYYCMNHKPQLSFPLCANGNVFGLYKSSAVGSEAVEDFNKLAVSDWTNVEDYKLANNVKE

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

**7**9*4********5***9*8*****7****88*4**7****7*****7*7*4*7***7********9*37*9*26**4*98**7******95*8**23939**4+*8*6*8663**6***685*
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AGLCVVCGSQTVLRCGDCIRRPLLCTKCAYDHVMGTDHKFILSVTPYVCNAPGCDVNDVTKLYLGG+SYYC+DHKPQLSFPLCANGNVFGLYKNSATGSPDVEDFNRLATSDWTDVDDYKLANEVKE
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Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

RLKLFAAETLKAVEETAKQSYGVAVVREVVSDKEVILRWEADKPRPPLNRNYVFTGYRITKNSKTQIGEYTFEKSDYG-DSVLYKASTTYKLQVGDYFVLTSHSVLPLSAPTLLPQETYTRIVGLYP
RLKLFAAETQKATEEAFKQSYASATIQEIVSERELILSWEIGKVKPPLNKNYVFTGYHFTKNGKTVLGEYVFDKSELT-NGVYYRATTTYKLSVGDVFVLTSHSVANLSAPTLVPQENYSSIR-FAS
RLKLFAAETLKATEETFKLSYGIATVREVLSDRELHLSWEVGKPRPPLNRNYVFTGYRVTKNSKVQIGEYTFEKGDYG-DAVVYRGTTTYKLNVGDYFVLTSHTVMPLSAPTLVPQEHYVRITGLYP
RLKLFAAETLRATEENAKQAYASATVKEVLSERELVLSWEVGKTRPPLNRNYVFTGFHITKNSKIQLGEYIFEKGDYG-DVVTYRASTTYRLQVGDYFVLTSHSVQALSSPTLLPQERYTKLVGLYP
RLKLFAAETQKATEEAFKQSYASATIQEIVSDREVILCWETGKVKPPLNKNYVFTGYHFTSTGKTVLGEYVFDKSELT-NGVYYRATTTYKLSIGDVFVLTSHSVASLSAPTLVPQENYASIR-FSS
RLKLFAAETQKATEEAFKQSYASATIQEIVSDRELILSWETGKVKPPLNKNYVFTGYHFTKNGKTVLGEYIFDKSELT-NGVYYRATTTYKLSVGDVFVLTSHSVANLSAPTLVPQENYSSIR-FAS
RLKLFAAETQKATEEAFKQSYASATIQEIVSDRELILSWEVGKVRPPLNKNYVFTGYHFTKNGKTVLGEYVFDKSELT-NGVYYRATTTYKLSVGDVFVLTSHSVANLSAPTLVPQEHYTSIK-FPS
PLKLFAAETLRATEEASKQSYAIATIKEIVGERELILVWEVGKSKPPLNRNYVFTGYHLTKNSKVQLGEYVFERIDYS-DAVSYKSSTTYKLAVGDIFVLTSHSVATLSAPTIVNQERYLKITGIYP
PLKLFAAETLRATEEASKQSYAIATIKEIVGERELLLVWEAGKAKPPLNRNYVFTGYHITKNSKVQLGEYVFERIDYS-DAVSYKSSTTYKLAVGDIFVLTSHSVATLQAPTIVNQERYVKITGLYP
RLKLFAAETLRATEENAKQAYASAVVKEVLSDRELVLSWETGKTRPPLNRNYVFTGFHITKNSKVQLGEYIFEKGDYG-DVVNYRSSTTYKLQVGDYFVLTSHSVQPLSSPTLLPQERYTKLVGLYP
PLKLFAAETLRATEEASKQSYAIATIKEIVGERELILVWEAGKSKPPLNRNYVFTGYHITKNSKVQLGEYVFERVDYS-ETVTYKSSTTYKLSIGDIFVLTSHSVATLTAPTVVNQEKYVKIVGLYP
PLKLFAAETLRATEEASKQSYAIATIKEIVGERQLLLVWEAGKSKPPLNRNYVFTGYHITKNSKVQLGEYIFERIDYS-DAVSYKSSTTYKLTVGDIFVLTSHSVATLTAPTIVNQERYVKITGLYP
RLKLFAAETQKATEEAFKQCYASATIREIVSDRELILSWEIGKVRPPLNKNYVFTGYHFTNNGKTVLGEYVFDKSELT-NGVYYRATTTYKLSVGDVFILTSHAVSSLSAPTLVPQENYTSIR-FAS
RLKLFAAETQKATEEAFKQSYASATIQEIVSERELILSWEIGKVKPPLNKNYVFTGYHFTKNGKTVLGEYVFDKSELT-NGVYYRATTTYKLSVGDVFVLTSHSVANLSAPTLVPQENYSSIR-FAS
RLKLFAAETQKATEEAFKQCYASATIREIVSDRELILSWEIGKVRPPLNKNYVFTGYHFTNNGKTVLGEYVFDKSELT-NGVYYRATTTYKLSVGDVFILTSHAVSSLSAPTLVPQENYTSIR-FAS
RLKLFAAETLKATEETFKLSYGIATVREVLSDRELHLSWEVGKPRPPLNRNYVFTGYRVTKNSKVQIGEYTFEKGDYG-DAVVYRGTTTYKLNVGDYFVLTSHTVMPLSAPTLVPQEHYVRITGLYP
SLRLFAAETVKAKEESVKSSYAYATLKEIVGPKELLLLWESGKAKPPLNRNSVFTCFQITKDSKFQVGEFVFEKVDYGSDTVTYKSTATTKLVPGMLFILTSHNVAPLRAPTMANQEKYSTIYKLHP
SLRLFAAETVKAREESVKSSYAAATLKEVIGPRESLLSWEVGKVKPPLNRNSVFTCYQITKDSKFQVGEYTFEKLDYDNDTVSYRSSTTYKLAPGMIFVLTSHNVPPLRAPTIANQERYASIYKLRP
SLRLFAAETIKAKEESVKSSYACATIHEVVGPKELVLKWEVGKPRPPLSRNSVFTCYHITKNTKFQVGEFTFEKLDYDNDAVSYKSTATTKLVPGMVFVLTSHNVQPLRAPTIINQERYSTLHKLRP
SLRLFAAETVKAREESVKSQYASATLKEIIGPKELLLSWEPGKVKPPLNRNSVFTCFQISKDSKYQVGEFTFEKADYDSDTVIYKSTSTSKLCPGMLFVLTSHNVAPLRAPTIANQERYSSIFKLHP
SLRLFAAETVKAKEECIKSSYACATLREIIGPKELLLSWEPGKPRPPLNRNSVFTGFQITKDSKMQLGEFTFEKLDYDSDAVVYKSTTTCKLSPGVLFVLTSHNVAPLRAPTMANQEKYSTIVKLRP
SLRLFAAETVKAKEESVKSSYACATLKEVIGPKELLLSWEVGKVKPPLNRNSVFTCFQITKDSKFQIGEFVFEKLDYGSDAVCYKSTATNKLVPGMIFVLTSHNVQPLRAPTIANQERYSSIYKLYP
SLRLFAAETIKASEENIKSSYACATIREVIGPKELILSWEAGKTKPALNRNSVFTGFHITKNMKSQIGEFTFEKSDYDSDAVIYKSTTTVKLQPGMVFVLTSHNVQSLRAPTIANQERYANLVKLRP
SLKIFAAETVKAKEESVKSEYAYAILKEVIGPKEIVLQWEASKTKPPLNRNSVFTCFQISKDTKIQLGEFVFEQSEYGSDSVYYKSTSTYKLTPGMIFVLTSHNVSPLKATILVNQEKYNTISKLYP
SLKLYAAETIKATEESVKSQYACAVLKEIVGPKEVVLQWEASKIKPPLNRNSVFTCYQILKDSKIQLGEFVFEQSEYGGDSVYYKSTSTTKLVPGMLFVLTSHNVGSLKAPVLLNQEKYSTISKLYP
SLRLFAAETIKAKEESVKSSYACATLKEVIGPKELLLSWECGKVKPPLNRNSVFTCFHITKDSKFQVGEFVFEKVDYGSDAVSYKSTSTSKLSPGMVFVLTSHNVQPLRAPTIANQERYSSIHKLYP
SLRLFAAETIKAREESVKSSYACATLKEIIGPKELLLQWEVGKARPPLNRNSVFTCFQISKDSKWQVGEFTFEKLDYGSDTVCYKSNVTAKLVPGMIFVLTSHNVLSLKAPTIANQERYSTIYKLYP
SLRLFAAETVKAKEECVTSSYAAATLKEIIGPKELLLSWEPGKIKPPLNRNSVFTCFQVTKDSKFQVGEFTFEKLDYGSDTVCYKSTATCKLQPGMIFVLTSHNIQPLRAPTIANQERYAAICKLKP
SLKLFAAETVKAKEESVKSSYAIATLKEIVGNREIVLQWEASKTKPPLNRNSVFTGYYINKDAKFQMGEYTFEKSDYGNDSVFYKANTTTKLIPGMIFVLTSHNVAPLRAPVIVNQERYTSICKLYP
SLKLFAAETIKATEESVKSQYACAVLKEVVGPKEVVLQWEASKTKPPLNRNSVFTCYQILKDSKVQLGEFVFEQTEYGGDAVYYKSTSTTKLVPGMIFVLTSHNVGALKAPVLVNQEKYSTISKLYP
TLRLFAAETIKAKEESVKSSYAFATLKEVVGPKELLLSWESGKVKPPLNRNSVFTCFQISKDSKFQIGEFIFEKVEYGSDTVTYKSTVTTKLVPGMIFVLTSHNVQPLRAPTIANQEKYSSIYKLHP
SLRLFAAETIKAKEESVKSSYAFATLKEIVGPKELLLSWESGKVKPPLNRNSVFTCFQISKDSKFQIGEFIFEKVDYGSDTVTYKSTATTKLVPGMIFILTSHNVQPLRAPTIANQERYSNIYKLHP
SLRLFAAETIKAKEESVKSSYACATLHEVVGPKELLLKWEVGRPKPPLNRNSVFTCYHITKNTKFQIGEFVFEKAEYDNDAVTYKTTATTKLVPGMVFVLTSHNVQPLRAPTIANQERYSTIHKLHP
SLKIFAAETVKAKEESVKSEYAYAVLKEVIGPKEIVLQWEASKTKPPLNRNSVFTCFQISKDTKIQLGEFVFEQSEYGSDSVYYKSTSTYKLTPGMIFVLTSHNVSPLKAPILVNQEKYNTISKLYP

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

5********79*8**75*77*+5*897*99899894*3**65*59****9******987*598*76+***7*995977-76*4*988***9*69**6*9****7*56*78**998**5*55+4-847

8*9+9****9**5**797*6**4*7+8*99*89*59*3**58949*7*9******99695*86*4*8**97**759*57*7*4*9786*4**5**89*9*****946*9*7797***9*77+2**6*

4*9++****69*6**74+54*+4*896*99859+94*3**48+49*+*+9*6***99675687*669**97*975975-86*4*9886*5+*56*56*9****7+56*58+7978**5*65+21837

                                                                                                                               

SLKLFAAET+KATEESVKSSYASATLKEIVGP+ELLLSWE+GKVKPPLNRNSVFTGYHITKNSKFQLGEYVFEKSDYGSDAVYYKSTTTYKLSPGMIFVLTSHNVAPL+APTLVNQERYSSI+KLYP
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Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

TFNIPDDYAGNVVNYQKIGMAKYTTVQGPPGTGKSHLAIGVAVYYPTARIVYTACSHAAVDALCEKAFRTLPISKCSRIVPAKARVECFDKFKVNDGTAQYVFSTINALPETSTDVLVVDEVSMCTN
VYSVLETFQNNVVNYQHIGMKRYCTVQGPPGTGKSHLAIGLAVYYCTARVVYTAASHAAVDALCEKAYKFLNINDCTRIVPAKVRVECYDKFKINDTTRKYVFTTINALPEMVTDIVVVDEVSMLTN
TLNISDEFSSNVANYQKVGMQKYSTLQGPPGTGKSHFAIGLALYYPSARIVYTACSHAAVDALCEKALKYLPIDKCSRIIPARARVECFDKFKVNSTLEQYVFCTVNALPETTADIVVFDEISMATN
ALNVPEAFVTNVVHYQRVGMARYTTVQGPPGTGKSHLSIGLALYYPSAKIVYTACSHAAVDALCEKALKHLPINRCSRIVPAKARVECFNRFKVNDVGSQYVFSTINALPETTADILVVDEVSMCTN
VYSVPLVFQNNVANYQHIGMKRYCTVQGPPGTGKSHLAIGLAVYYYTARVVYTAASHAAVDALCEKAYKFLNINDCTRIIPAKVRVDCYDKFKINDTTCKYVFTTINALPELVTDIVVVDEVSMLTN
VYSVLETFQSNVVNYQHIGMKRYCTVQGPPGTGKSHLAIGLAVYYCTARVVYTAASHAAVDALCEKAYKFLNINDCTRIVPAKVRVDCYDKFKINDTSRKYVFTTINALPEMVTDIVVVDEVSMLTN
VYSVPETFQGNVVNYQHIGMKRYCTVQGPPGTGKSHLAIGLAVYYCTARVVYTAASHAAVDALCEKAYKFLNLNDCTRIIPAKVRVECYDKFKINDTSRKYVFTTINALAEIVTDIVVVDEVSMLTN
TITVPEEFANHVVNFQKAGFSKYVTVQGPPGTGKSHFAIGLAIYYPTARIVYTACSHAAVDALCEKAFKYLNIAKCSRIIPAKARVECYDRFKVNDTNSQYLFSTVNALPEISVDILVVDEVSMCTN
TLTVPEEFANHVANFQKAGFSKFVTVQGPPGTGKSHFAIGLAIYYPTARVVYTACSHAAVDALCEKAFKYLNIAKCSRIIPAKARVECYDQFKVNETNSQYLFSTINALPETSADILVVDEVSMCTN
AMNVPESFASNVVHYQRVGMSRYTTVQGPPGTGKSHLSIGLALYYPSAKIVYTACSHAAVDALCEKAHKNLPINRCSRIVPAKARVECFSKFKVNDVGAQYVFSTINALPETTADILVVDEVSMCTN
TITVPEEFSTHVVNFQKVGYNKFVTVQGPPGTGKSHFAVGLAIYYPTARIIFTACSHAAVDALCEKAFKYLNIAKCSRIIPAKARVECYDRFKVNETTAQYVFSTINALPETTADILVVDEVSMCTN
TITVPEEFASHVANFQKSGYSKYVTVQGPPGTGKSHFAIGLAIYYPTARVVYTACSHAAVDALCEKAFKYLNIAKCSRIIPAKARVECYDRFKVNETNSQYLFSTINALPETSADILVVDEVSMCTN
VYSVPETFQNNVPNYQHIGMKRYCTVQGPPGTGKSHLAIGLAVYYCTARVVYTAASHAAVDALCEKAHKFLNINDCTRIVPAKVRVDCYDKFKVNDTTRKYVFTTINALPELVTDIIVVDEVSMLTN
VYSVLETFQNNVVNYQHIGMKRYCTVQGPPGTGKSHLAIGLAVFYCTARVVYTAASHAAVDALCEKAYKFLNINDCTRIVPAKVRVECYDKFKINDTTRKYVFTTINALPEMVTDIVVVDEVSMLTN
VYSVPETFQNNVPNYQHIGMKRYCTVQGPPGTGKSHLAIGLAVYYCTARVVYTAASHAAVDALCEKAHKFLNINDCTRIVPAKVRVDCYDKFKVNDTTRKYVFTTINALPELVTDIIVVDEVSMLTN
TLNISDEFSSNVANYQKVGMQKYSTLQGPPGTGKSHFAIGLALYYPSARIVYTACSHAAVDALCEKALKYLPIDKCSRIIPARARVECFDKFKVNSTLEQYVFCTVNALPETTADIVVFDEISMATN
SFNVSDAYANLVPYYQLIGKQRITTIQGPPGSGKSHCSIGIGVYYPGARIVFTACSHAAVDSLCAKAVTAYSVDKCTRIIPARARVECYSGFKPNNTSAQYVFSTVNALPEVNADIVVVDEVSMCTN
VFNISDDYANLIPYYQMIGKQMITTIQGPPGSGKSHCVIGLGLYYPNARIVFTACSHAAVDSLCVKASKNYVVDHCSRIIPARARVECYSGFKANNNSAQYIFSTVNALPECNADIVVVDEVSMCTN
AFNIHEDYSNLIPYYQLIGKQKLTTIQGPPGSGKSHCVIGLGLYFPGARIVFTACSHAAVDSLCVKAATAYSSDRCSRIIPQKARIECYDGFKSNNTSAQYLFSTVNALPEVNADICVVDEVSMCTN
AFNIAEAYAQLVPYYQLIGKQRITTIQGPPGSGKSHCVIGLGLYFPGARIAFTACSHAAVDSLCVKAFTAYARDRCSRIIPARARVDCFNGFKANNNSAQYIFSTVNALPECNVDIVVVDEVSMCTN
VFNISDAYASLIPYYQLIGKQRITTIQGPPGSGKSHCVIGLGLYYPGARILYTACSHAAVDSLCAKAATAFNTDSCSRIIPARARVECFSGFKVNNTSAQYIFATVNTIPEINVDIVVLDEVSMCTN
SFNINEAYSSLVPYYQMIGKQRITTIQGPPGSGKSHCVIGLGLYYPGARIMFAACSHAAVDSLCVKAAIAYSLERCTRIIPARARVECFNGFKPNNTSAQYLFSTINALPECNVDIVVIDEVSMCTN
AFNVPPDYANLVAYYQMIGHQKITTIQGPPGSGKSHCVIGLGLYYPGARIVYTACSHAAVDSLCCKAATAFSADRCSRIIPQRARVECYSGFKPNNTTAQYIFSTVNALPECATDIVVVDEVSMCTN
VFNIAEAYNTLVPYYQMIGKQKFTTIQGPPGSGKSHCVIGLGLYYPQARIVYTACSHAAVDALCEKAAKNFNVDRCSRIIPQRIRVDCYTGFKPNNTNAQYLFCTVNALPEASCDIVVVDEVSMCTN
AFNISEDYSTLVPYYQMIGKQKYTTIQGPPGSGKSHCVIGLGLYYPGARIVYTACSHAAVDSLCEKAAKNFNIDKCSRIVPMRARVECYNGFKPNNNAAQYLFSTVNALPECSCDIVVVDEVSMCTN
SFNIADAYSTLVPYYQMIGKQRITTIQGPPGSGKSHCVIGLGLYYPGARIVFTACSHAAVDSLCVKASTAYVNDRCSRIIPARARVDCFSGFKSNNNSAQYLFSTVNALPECNADIVVVDEVSMCTN
SVNVDDAYSSLVPYYQLIGKQKITTIQGPPGSGKSHCVIGLGLYYPSARIVFAACSHAAVDSLCHKAAKAYSVDRCSRIIPARARVECYSGFKPNNTSAQYIFSTVNALPEVNADIVVIDEVSMCTN
TFNISDAYSTLVPYYQMIGRQKITTIQGPPGSGKSHCVIGLGLYYPGARIVFAACSHAAVDSLCVKASTTYVVEHCTRIIPARARVECFSGFKANNNSAQYIFSTVNALPECTADIVVIDEVSMCTN
SFYIDPAYSSLVPHYQLIGRQKITTIQGPPGSGKSHTMVGLGLYYPSARVLFTACSHAAVDSLCVKAAKTFAHEKCTRIVPAKARVECYSGFKVNNNGAQYVFSTINALPEISVDLVVVDEVSMCTN
TFNIAEDYANLVPYYQMVGKQKFTTIQGPPGSGKSHCVIGLGLYYPGARIVYTACSHAAVDSLCEKAAKNFNVDKCSRIIPMRARVECYSGFKPNNNNAQYIFSTVNALPECNCDIVVVDEVSMCTN
AFNVSDAYANLVPYYQLIGKQKITTIQGPPGSGKSHCSIGLGLYYPGARIVFVACAHAAVDSLCAKAMTVYSIDKCTRIIPARARVECYSGFKPNNTSAQYIFSTVNALPECNADIVVVDEVSMCTN
AFNISDAYASLVPYYQLIGKQRITTIQGPPGSGKSHCSIGLGLYYPGARIVFTACAHAAVDSLCAKAATAYSVDKCTRIIPARARVECYSGFKPNNTSAQYIFSTVNALPECNADIVVVDEVSMCTN
AFNIPEAYSSLVPYYQLIGKQKITTIQGPPGSGKSHCVIGLGLYYPGARIVFTACSHAAVDSLCVKASTAYSNDKCSRIIPQRARVECYDGFKSNNTSAQYLFSTVNALPECNADIVVVDEVSMCTN
VFNIAEAYNTLVPYYQMIGKQKFTTIQGPPGSGKSHCVIGLGLYYPQARIVYTACSHAAVDALCEKAAKNFNVDRCSRIIPQRIRVDCYTGFKPNNTNAQYLFCTVNALPEASCDIVVVDEVSMCTN

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

77894439575*659*85*84996*9**********889*9*99*58*9999**9************594*8+56*8**9**98**9*977**9*67537*9*7*9***7*767*99*7**9**7**
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678925496739659*47*54976*9*****8****769*++9+986*99998*98*****8**3**27575645*8**9*697*+9*964**4*67537*9*7*9*+++*667*+9*7**9**7**

                                                                                                                               

VFN+PEAYANLVPYYQ+IGKQKYTTIQGPPGSGKSHC+IGLGLYYPGARIVYTACSHAAVDALCEKAAKALNIDKCSRIIPARARVECYDGFKVNNTSAQYVFSTVNALPECNADIVVVDEVSMCTN
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Rat-CoV
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BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV
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LuchengRn-CoV
Mink-CoV
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NL63-related
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YDLSIINARVRAKHIVYVGDPAQLPAPRTLLTRGSLEPENFNSVCRLMKTLGPDIFLGVCRRCPKEIVDTVSELVYENKLKAHKPESGQCFKMFYKGTVTHDVSSAINRPQVGVVREFLSRNPQWKK
YELSVINARIRAKHYVYIGDPAQLPAPRVLLSKGTLEPKYFNTVTKLMCCLGPDIFLGTCYRCPKEIVDTVSALVYENKLKAKNESSSLCFKVYYKGVTTHESSSAVNMQQIYLINKFLKANPLWHK
YDLSVVNARLRAKHYVYIGDPAQLPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDMFLGTCRRCPAEIVDTVSALVYDNKLKAHKDKSAQCFKMFYKGVITHDVSSAINRPQIGVVREFLTRNPAWRK
YDLSMINARVRAKHIVYVGDPAQLPAPRTLLTKGTLAPEHFNSVCRIMVAVGPDIFLATCYRCPKEIVDTVSALVYDNKLKANKGSTGECFKCYYRGSVTHDASSAINRPQLNLVKEFLTQNPKWQD
YELSVINARIKAKHYVYIGDPAQLPAPRVLLSKGSLEPRHFNSITKIMCCLGPDIFLGNCYRCPKEIVETVSALVYDNKLKAKNDNSSLCFKVYFKGQTTHESSSAVNIQQIYLISKFLKANPVWNS
YELSVINARIRAKHYVYIGDPAQLPAPRVLLSKGSLEPKYFNTVTKLMCCLGPDIFLGTCYRCPKEIVDTVSALVYDNKLKAKNENSSLCFKVYFKGVTTHESSSAVNMQQIYLISKFLKANPLWHN
YELSVINARVRAKHYVYIGDPAQLPAPRVLLSKGTLEPKYFNTVTKLMCCLGPDIFLGTCYRCPKEIVDTVSALVYDNKLKAKNDKSSLCFKVYFKGQTTHESSSAVNMQQIYLISKFLKANPLWQK
YDLSIINSRVKAKHIVYVGDPAQLPAPRTLLIRGTLEPENFNSVTRLMCNLGPDIFLSVCYRCPKEIVSTVSALVYNNKLSAKKDASGQCFKILFKGSVTHDASSAINRPQLNFVKTFIAANPNWSK
YDLSVINARIKAKHIVYVGDPAQLPAPRTLLTRGTLEPENFNSVTRLMCNLGPDIFLSVCYRCPEEIVNTVSALVYNNKLVAKKPASGQCFKILYKGSVTHDASSAINRPQLNFVKSFIAANPNWSK
YDLSMINARVRAKHIVYVGDPAQLPAPRTLLTKGTLAPEHFNSVCRLMVAVGPDIFLATCYRCPKEIVDTVSALVYDKKLKANKVTTGECYKCYYKGSVTHDSSSAINKPQLGLVKEFLIKNPKWQS
YDLSIINARVKAKHIVYVGDPAQLPAPRTLLTRGTLEPENFNSVTRFMCNLGPDIFLSTCYRCPKEIVTTVSALVYNNKLLSKKEQSGQCFKVLYKGCVTHDASSAINRPQLVFVKNFIAANPAWSK
YDLSIINARIKAKHIVYVGDPAQLPAPRTLLTRGTLEPENFNSVTRLMCNLGPDIFLSMCYRCPKEIVSTVSALVYNNKLLAKKELSGQCFKILYKGNVTHDASSAINRPQLTFVKNFITANPAWSK
YELSVINSRVRAKHYVYIGDPAQLPAPRVLLNKGTLEPRYFNSVTKLMCCLGPDIFLGTCYRCPKEIVDTVSALVYNNKLKAKNDNSSMCFKVYYKGQTTHESSSAVNMQQIHLISKFLKANPSWSN
YELSVINARIRAKHYVYIGDPAQLPAPRVLLSKGTLEPKYFNTVTKLMCCLGPDIFLGTCYRCPKEIVDTVSALVYENKLKAKNESSSLCFKVYYKGVTTHESSSAVNMQQIYLINKFLKANPLWHK
YELSVINSRVRAKHYVYIGDPAQLPAPRVLLNKGTLEPRYFNSVTKLMCCLGPDIFLGTCYRCPKEIVDTVSALVYNNKLKAKNDNSSMCFKVYYKGQTTHESSSAVNMQQIHLISKFLKANPSWSN
YDLSVVNARLRAKHYVYIGDPAQLPAPRTLLTKGTLEPEYFNSVCRLMKTIGPDMFLGTCRRCPAEIVDTVSALVYDNKLKAHKDKSAQCFKMFYKGVITHDVSSAINRPQIGVVREFLTRNPAWRK
YDLSVINQRISYKHIVYVGDPQQLPAPRVLISKGVMEPIDYNVVTQRMCAIGPDVFLHKCYRCPAEIVNTVSELVYENKFVPVKEASKQCFKIFERGSVQVDNGSSINRRQLDVVKRFIHKNSTWSK
YDLSVINQRVSYRHIVYVGDPQQLPAPRTMITRGVLEPKDYNVVTQRMCAVGPDVFLHKCYRCPAEIVNTVSELVYENKFKPVHDDSKQCFKIYCKGSVQIDNGSSINRRQLEVVKMFLAKNPRWSK
YDLSVINQRVNYRHIVYVGDPQQLPAPRVMITRGVLVPEDYNVVTRRMCVLKPDIFLHKCYRCPAEIVNTVSEMVYENQFVPVKSESKECFKIYCRGNVQVDNGSSINRRQLEVVRMFLAKNPKWAK
YDLSIINSRISYRHIVYVGDPQQLPAPRTMITKGVLEPADYNVVTQRMCSVGPDIFLHRCFRCPAEIVNTVSELVYENKFKPVNAESKQCFKLFERGNVHVDNGSSINRRQLDVVKMFLAKNPTWSN
YELSLLNQRVSYRHVVYVGDPQQLPAPRTMISKGVLEPRDYNVVTQRMCAVGPDVFLHKCYRCPAEIVKTVSELVYENKFKPVHPDSKECFKLYCKGSVHVDNGSSVNKRQLDVVRMFLGKNPRWAK
YDLSVVNQRVSYKHIVYVGDPQQLPAPRTMITRGVLEPKDYNVVTQRMCAVGPDVFLHKCYRCPAEIVRTVSEMVYDNKFLPVHPDSKQCFKLMCKGNVQVDNGSSINRKQLDVVKLFLAKNPSWSK
YELSIINQRVSYKHIVYVGDPQQLPAPRIMITRGVLEPSDYNVVTQRMCAIKPDIFLHKCYRCPAEIVDTVSEMVYENQFKPVNKASKQCFKIMCKGNVMVDNGSSINRRQLEVVKMFLAKNPSWRN
YDLSVINSRLSYKHIVYVGDPQQLPAPRTLINKGVLQPQDYNVVTQRVCTLGPDVFLHKCYRCPAEIVKTVSALVYENKFVPVNPESKQCFKMFVKGQVQIESNSSINNKQLEVVKAFLAHNPKWRK
YELSVINSRVSYKHIVYVGDPQQLPAPRTLINKGVLKPQDYNVITQRMCTLGPDVFLHKCYRCPAEIVNTVSALVYDNKFKPVKGDSKQCFKMYVRGNVQIDNGSSVNRKQLEVIKLFLAKNPKWKN
YDLSVINQRLSYKHIVYVGDPQQLPAPRTMILRGVLEPKDYNVVTQRMCAVGPDVFLHKCYRCPAEIVKTVSEMVYDNKFVPVHPESKQCFKLFCKGNVHVDNGSSINRKQLDVVKLFLAKNPSWSK
YDLSIVNARVAYKHIVYVGDPQQLPAPRTMITRGVLQPEDYNVVTQRMCGVGPDVFLHKCYRCPAEVVNTVSELVYENKFKPVKDHSKQCFKMFVKGNVQIDNGSSVNKRQLEVVKAFIAKNPKWSR
YDLSIVNQRVAYKHIVYVGDPQQLPAPRTMITRGVLEPKDYNVVTQRMCAVGPDVFLHKCYRCPAEIVKTVSELVYENKFVPVHSESKQCFKIFCKGAVQVDNGSSINRRQLEVVKMFLAKNPSWSK
YDLSVLNSRVAYRHIVYVGDPQQLPAPRTLITKGALEPADYNVVTRLMCTIGPDVFLNKCYRCPAEVVNSVSSLVYEDKFKPVNPLSNLCFKLLFKGAVHHDSGSCVNRKQLDIVKQFLARNPDWSK
YELSVINSRVSYKHIVYVGDPQQLPAPRTLINKGVLKPQDYNVITQRMCTLGPDVFLHKCFRCPAEIVNTVSALVYENKFKPVKPESKQCFKMYVRGNVQIDNGSSVNRKQLEVVKLFLAKNPKWKN
YDLSVINQRLSYKHIVYVGDPQQLPAPRVMITKGVMEPVDYNVVTQRMCAIGPDVFLHKCYRCPAEIVNTVSELVYENKFVPVKPASKQCFKVFFKGNVQVDNGSSINRKQLEIVKLFLVKNPSWSK
YDLSVINQRLSYKHIVYVGDPQQLPAPRVMITKGVMEPADYNVVTQRMCAIGPDVFLHKCYRCPAEIVNTVSELVYENKFVPVKPDSKQCFKIFVKGNVQVDNGSSINRKQLDIVKLFLAKNPSWNK
YDLSVINQRISYRHVVYVGDPQQLPAPRVMISRGTLEPKDYNVVTQRMCALKPDVFLHKCYRCPAEIVRTVSEMVYENQFIPVHPDSKQCFKIFCKGNVQVDNGSSINRRQLDVVRMFLAKNPRWSK
YDLSVINSRLSYKHIVYVGDPQQLPAPRTLINKGVLQPQDYNVVTKRMCTLGPDVFLHKCYRCPAEIVKTVSALVYENKFVPVNPESKQCFKMFVKGQVQIESNSSINNKQLEVVKAFLAHNPKWRK

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

*9**89*8*99***7**9**********8**59*8*4*75**89998*579***9**86*6***3***5***4***76**385622885*9*8799*57**96***9*57*927954*+34**3*44

*9**99*6*97*9*9*************79*59*793*2****9*758*695**9**59*9*****9*58**49**987*5**521*65***8739*6*54997*79*69**99993*+38*74*46

*9**89*6*9469*6**9***6******89+89*693*349*69975+5795**8**35*5***5*9*4+**49**7+78573532845*+*8739*5754967*89*54*+27952*+53*+3*35

                                                                                                                               

YDLSVINARVSYKHIVYVGDPQQLPAPRTLITKGVLEPEDYNVVTQRMCALGPDIFLHKCYRCPAEIVDTVSALVYENKFKPVKPESKQCFKIYYKGNVTHDN+SSINR+QLEVVK+FLAKNP+WSK



7120 7130 7140 7150 7160 7170 7180 7190 7200 7210 7220 7230

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

AVFISPYNSQNAVASKILGLQTQTVDSSQGSEYDYVIFAQTTDTAHSCNVNRFNVAITRAKKGILCIMSDPDMFERLKFVELAVPSRSQIR-LQA-TEITGLFKDCSKLIT-GLSPAMAPTYMAVDD
AVFISPYNSQNFAAKRVLGLQTQTVDSAQGSEYDYVIYSQTAETAHSVNVNRFNVAITRAKKGILCVMSNMQLFEALQFTTLTLDKVPQAVETRV-QCSTNLFKDCSKSYS-GYHPAHAPSFLAVDD
AVFISPYNSQNAVASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSCNVNRFNVAITRAKVGILCIMSDRDLYDKLQFTSLEIPRRNVAT-LQA-ENVTGLFKDCSKVIT-GLHPTQAPTHLSVDT
AVFISPYNSQNAVARRMLGLQTQTVDSSQGSEFDYVIYCQTSDTAHALNANRFNVAITRAKKGILCVMSDSTLYDALDFVPMDVTQFIKPK-TQS-AAAVGLFKDCSKS-E-QVGPAYAPTFVSVND
AVFISPYNSQNYVAKRVLGVQTQTVDSAQGSEYDYVIYSQTAETAHSVNVNRFNVAITRAKKGIFCVMSNMQLFESLNFITLPLDKIQNQTLPRL-HCTTNLFKDCSKSCL-GYHPAHAPSFLAVDD
AVFISPYNSQNFAAKRVLGLQTQTVDSAQGSEYDYVIYSQTAETAHSVNVNRFNVAITRAKKGILCVMCNMQLFEALQFTALTLDKVPS----KL-QCTTNLFKDCSKSYI-GYHPAHAPSFLAVDE
AVFISPYNSQNFAAKRILGLQTQTVDSAQGSEYDYVIYSQTAETAHSVNVNRFNVAITRAKKGIFCVMSNMQLFEALDFMPLTLDKIPS----KL-QCVTNLFKDCSKSYV-GYHPAHAPSFVAVDE
AVFISPYNSQNAVARSMLGLTTQTVDSSQGSEYPYVIFCQTADTAHANNLNRFNVAVTRAQKGILCVMTSQVLFDSLEFAELSLNN---YK-LQS-QIVTGLFKDCSREDT-GLPPAYAPTYLSVDA
AVFISPYNSQNAVARSVLGLTTQTVDSSQGSEYPYVIFCQTADTAHANNINRFNVAVTRAQKGILCVMTSQALFDSLEFAEVSLNN---YK-LQS-QIVTGLYKDCSRESS-GLHPAYAPTYVSVDD
AVFISPYNSQNSVARRMLGLQTQTVDSSQGSEFDYVIYCQTSDTAHALNVNRFNVAITRAKKGILCVMSDSTLYESLEFTPLDVNDYVKPK-MQS-EVTVGLFKDCAKA-E-PLGPAYAPTFVSVND
AVFISPYNSQNAVARSMLGLNTQTVDSSQGSEYPYVIFCQTADTAHANNINRFNVAVTRAQKGILCVMTSQALFDSLQFSELSVNN---YK-LQS-QIVTGLYKDCSREMS-GLSPAYAPTYMSVDE
AVFISPYNSQNAVSRSMLGLTTQTVDSSQGSEYQYVIFCQTADTAHANNINRFNVAITRAQKGILCVMTSQALFESLEFTELSFTN---YK-LQS-QIVTGLFKDCSRETS-GLSPAYAPTYVSVDD
AVFISPYNSQNYVAKRVLGLQTQTVDSAQGSEYDFVIYSQTAETAHSVNVNRFNVAITRAKKGILCVMSSMQLFESLNFTTLTLDKINN---PRL-QCTTNLFKDCSRSYV-GYHPAHAPSFLAVDD
AVFISPYNSQNFAAKRVLGLQTQTVDSAQGSEYDYVIYSQTAETAHSVNVNRFNVAITRAKKGILCVMSNMQLFEALQFTTLTLDKVPQAVETKV-QCSTNLFKDCSKSYS-GYHPAHAPSFLAVDD
AVFISPYNSQNYVAKRVLGLQTQTVDSAQGSEYDFVIYSQTAETAHSVNVNRFNVAITRAKKGILCVMSSMQLFESLNFTTLTLDKINN---PRL-QCTTNLFKDCSKSYD-GYHPAHAPSFLAVDD
AVFISPYNSQNAVASKILGLPTQTVDSSQGSEYDYVIFTQTTETAHSCNVNRFNVAITRAKIGILCIMSDRDLYDKLQFTSLEIPRRNVAT-LQA-ENVTGLFKDCSKIIT-GLHPTQAPTHLSVDI
AVFISPYNSQNYVAARLLGLQTQTVDSAQGSEYDYVIFAQTSDTAHACNANRFNVAITRAKKGIFCIMSDRTLFDALKFFEVTMT--D----LQS-ESSCGLFKDCARNPI-DLPPSHATTYLSLSD
AVFITPYNSQNYVASRVLGLQIQTVDSSQGSEYDYVIYTQTSDTAHACNINRFNVAITRAKKGIFCVMCDKALYDSLKFFEIQLT--D----LQS-GDLCGLFKDCSRVEE-PLPPAYAPTYVSLSD
AVFISPYNSQNYVAGRVLGLQIQTVDSSQGSEYDYVIYTQTSDTAHASNVNRFNVAITRAKKGILCIMCDRELFDILKFYELKLS--D----LQV-GDGCGLFKDCYKGED-NLPPSHAPTFMSLSD
AVFISPYNSQNYVAARVLGLQIQTVDSSQGSEYDYVIYTQTSDTLHACNVNRFNVAITRAKKGIFCVMCDRTLYDSLKFFEVKLS--D----LQA-DNGCGLFKNCIRNEV-ILSPAYAPTYMALSD
AVFISPYNSQNYVASRVLGLQTQTVDSSQGSEYDYVIYTQTSDTLHACNINRFNVAITRAKKGILCVMCDRSLFDALKFYELKMT--D----LQS-SDGCGLFKDCHRGSD-NLPPSHAPTYMSLSD
AVFISPYNSQNYVASRALGLQIQTVDSSQGSEYDYVIYTQTSDTAHACNVNRFNVAITRAKKGILCVMCGKELFDALKFFEIKLT--D----LQV-GEGCGLFKDCSRKPD-LLPPSHATTFMSLAD
AVFISPYNSQNYVASRSLGLQIQTVDSSQGSEYDYVIFTQTSDTAHASNVNRFNVAITRAKKGILCVMCDKNLYDLLKFYELKLS--D----LQAQTDGCGLFKDCSRRDD-MLPPSHASTYMALSD
AVFISPYNSQNYVARRLLGLQTQTVDSAQGSEYDYVIYTQTSDTQHATNVNRFNVAITRAKVGILCIMCDRTMYENLDFYELKDSKIG----LQAKPETCGLFKDCSKSEQ-YIPPAYATTYMSLSD
ATFISPYNSQNYVARRLLGLQTQTVDSAQGSEYDYVIYAQTSDTAHAVNINRFNVAITRAKVGILCVMCDKPMYDGLNFYEITDV--N----LQSKGEGCGLFKDCSKAER-YIPPAYATTYISLSD
AVFISPYNSQNYVASRALGLQIQTVDSSQGSEYDYVIFTQTSDTQHACNVNRFNVAITRAKKGILCIMCDKELFDALKFFEIKLT--D----LQA-GEGCGLFKDCSRKPD-LLPPSHATTFMSLSD
AVFISPYNSQNYVAGRMLGLQTQTVDSAQGSEYDYVIYTQTSDTSHALNVNRFNVAITRTKIGILCIMCDKALYDTLKFFEISQS--D----LQSTIGGCGLFKDCYKFDQ-DLPPAHATTYMALSD
AVFISPYNSQNYVASRSLGLQIQTVDSSQGSEYDYVIFAQTSDTAHACNINRFNVAITRAKKGIFCIMCDKLLYEALKFFEVKLT--D----LQA-GDTCGLFKDCSKFDDPPLPPSHAPTYVALSD
AVFISPYNSQNYVAARVLGLQTQTVDSAQGSEYDYVIYTQTSDTAHALNVNRFNVAITRAKKGIFCVMNDANLFNALEFQEITTT--D----LQS--VLSGLFKNCIRKGH-DLPPNHARSFLDLDS
ATFISPYNSQNYVARRLLGLQTQTVDSAQGSEYDFVVYTQTSDTAHAVNINRFNVAITRAKIGILCVMCDKAMYDGLNFYEIKDV--N----LQVKSEGCGLFKDCAKVEH-YIPPAYATTYISLSD
AVFISPYNSQNYVASRFLGLQIQTVDSSQGSEYDYVIYAQTSDTAHACNVNRFNVAITRAKKGIFCVMCDKTLFDSLKFFEIKHA--D----LHS-SQVCGLFKNCTRTPL-NLPPTHAHTFLSLSD
AVFISPYNSQNYVASRLLGLQIQTVDSSQGSEYEYVIYAQTSDTAHACNVNRFNVAITRAKKGIFCIMCDRELFEALKFFEIKQS--D----LQSVDQACGLFKDCARNPV-DLPPTHAHTFLSLSD
AVFISPYNSQNYVASRLLGLQIQTVDSSQGSEYDYVIYAQTSDTAHASNVNRFNVAITRAKKGILCIMCDRSLFDLLKFFELKLS--D----LQA-NEGCGLFKDCSRGDD-LLPPSHANTFMSLAD
AVFISPYNSQNYVARRLLGLQTQTVDSAQGSEYDYVIYTQTSDTQHATNVNRFNVAITRAKVGILCIMCDRTMYENLDFYELKDSKIG----LQAKPETCGLFKDCSKSEQ-YIPPAYATTYMSLSD

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

***********588558**96******8****959**97**79***86*7******9***75**8*9*77339994*5*5383754------075-23587*9***89303-562*85**8788*83

*8**8*********4*4****7*****8*****99*998*****5**5*7*********8*5**8*9*75429975*5*7*9526--5----*66-0357****8*29232-2+7*78*28985*57

*8**+******68+455**+67*****8****969*+97**79*5*85*7******9**+75**8*9*77449993*5*539443--1----075-34587*9*8*49101-172*76*38788959

                                                                                                                               

AVFISPYNSQNYVASRVLGLQTQTVDSSQGSEYDYVIYTQTSDTAHACNVNRFNVAITRAKKGILCVMCDR+LFDALKFFELKLTKID++KELQSKQEGCGLFKDCSKSEDPGLPPAHAPT+LSL+D



7250 7260 7270 7280 7290 7300 7310 7320 7330 7340 7350 7360

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

KFKTNGGLCVHLPGIEKEVSYRRLISMMGFKLDYSVQDYPRLFITRDEAIKQVRAWVGFDVEGAHATKDAVGTNVPLQLGFSTGINFVATPTGFVDTETGTECCRIFAKPPPGEQFKHLIPLMHRGM
KYKATGDLAVCLGIGDSAVTYSRLISLMGFKLDVTLDGYCKLFITKEEAVKRVRAWVGFDAEGAHATRDSIGTNFPLQLGFSTGIDFVVEATGLFADRDGYSFKKAVAKAPPGEQFKHLIPLMTRGQ
KFKTE-GLCVDIPGIPKDMTYRRLISMMGFKMNYQVNGYPNMFITREEAIRHVRAWIGFDVEGCHATREAVGTNLPLQLGFSTGVNLVAVPTGYVDTPNNTDFSRVSAKPPPGDQFKHLIPLMYKGL
KFKLNESMCAHFDTNEVQMPYIRLISVMGFRFDLHIPGYSKLFITREQAIREVRGWIGFDVEGTHACGPNVGTNLPLQIGFSTGVNFVVTPAGFVDTDSGSRIAQIPSKPPPGDQFKHLIPLLRKGE
KYKVNENLAVNLNICEPVLTYSRLISLMGFKLDLTLDGYSKLFITKDEAIKRVRGWVGFDVEGAHATRENIGTNFPLQIGFSTGVDFVVEATGLFAERDCYTFKKTVAKAPPGEKFKHLIPLMSKGQ
KYKVNGDLAVCLGVGDSSVTYSRLISLMGFKLDLTLEGYCKLFITKEEAVKRVRAWVGFDAEGAHATRDNIGTNFPLQLGFSTGIDFVVEATGLFAERDGYSFRKAVAKAPPGEQFKHLIPLMSQGQ
KYKVSGDLAVCLDIADSTISYSRLISLMGFKLDITLDGYCKLFITKEEAVKRVRAWVGFDSEGAHATRDNIGTNLPLQLGFSTGIDFVVEAVGLLSERDSYKFSKVVARAPPGEQFKHLIPLMTRGQ
KYKTTDELCVNLN-ITPNVTYSRVISRMGFKLDATIPGYPKLFITRDEAIRQVRSWVGFDVEGAHASRNACGTNVPLQLGFSTGVNFVVQPVGVVDTEWGSMLTTISARPPPGEQFKHLVPLMNKGA
KYKTSDELCVNLN-VPANVPYSRVISRMGFKLDASIPNYPKLFITRDEAIRQVRSWIGFDVEGAHASRNACGTNVPLQLGFSTGVNFVVQPVGVVDTEWGSMLTSIAARPPPGEQFKHLVPLMNKGA
KFKLNESLCVHFDTTELQMPYNRLISKMGFKFDLNIPGYSKLFITREQAIREVRGWVGFDVEGAHACGPNIGTNLPLQIGFSTGVNFVVTPSGYIDTESGSRLANVVSKAPPGDQFKHLIPLMRKGE
KFKTNDELCVNLN-IPANVSYSRVISRMGFKLDASIPNYPKLFITKEEAIRQVRSWIGFDVEGAHASRNACGTNVPLQLGFSTGVNFVVQPVGVVDTDWGNMLTNISAKPPPGEQFKHLVPLMHKGA
KYKTSDELCVNLN-LPANVPYSRVISRMGFKLDATVPGYPKLFITREEAVRQVRSWIGFDVEGAHASRNACGTNVPLQLGFSTGVNFVVQPVGVVDTEWGNMLTGIAARPPPGEQFKHLVPLMHKGA
KYKVGGDLAVCLNVADSAVTYSRLISLMGFKLDLTLDGYCKLFITRDEAIKRVRAWVGFDAEGAHAIRDSIGTNFPLQLGFSTGIDFVVEATGMFAERDGYVFKKAAARAPPGEQFKHLIPLMSRGQ
KYKATGDLAVCLGIGDSAVTYSRLISLMGFKLDVTLDGYCKLFITKEEAVKRVRAWVGFDAEGAHATRDSIGTNFPLQLGFSTGIDFVVEATGLFADRDGYSFKKAVAKAPPGEQFKHLIPLMTRGH
KYKVGGDLAVCLNVADSSVTYSRLISLMGFKLDLTLDGYCKLFITRDEAIKRVRAWVGFDAEGAHATRDSIGTNFPLQLGFSTGIDFVVEATGMFAEREGYVFKKAAARAPPGEQFKHLVPLMSRGQ
KFKTE-GLCVDIPGIPKDMTYRRLISMMGFKMNYQVNGYPNMFITREEAIRHVRAWIGFDVEGCHATRDAVGTNLPLQLGFSTGVNLVAVPTGYVDTENNTEFTRVNAKPPPGDQFKHLIPLMYKGL
RFKTSGDLAVQIGNNNVC-TYEHVISYMGFRFDVSMPGSHSLFCTRDFAMRHVRGWLGMDVEGAHVTGDNVGTNVPLQVGFSNGVDFVAQPEGCVLTNTGSVIKPVRARAPPGEQFTHIVPLLRKGQ
RFKTSGELAVNVGAKGPC-TYEHVISYMGFRFDLNVPGYHTLFCTRDFAMRNVRGWLGMDVEGAHVCGSNVGTNVPLQVGFSNGVDFVVQPEGCVMNNVNDTITSVKAKAPPGEQFAHLIQLMRKGQ
NFKTDKDLAVQIGVNGPV-KYEHVISFMGFRFDINVPNQHTLFCTRDFAMRNARGWLGFDVEGAHVIGSNVGTNVPLQLGFSNGVDFVVRPEGCVSTEVGDVIQPVRARAPPGDQFTHLLPLLRKGQ
SFKTSQELAVAIGAPRDCVRYEHVISFMGFRFDVNVPNYHTLFCTRDFAMRHVRGWIGMDVEGAHVCGDNVGTNVPLQVGFSNGIDFVVQPEGCVSTEVGDFIKPVRARAPPGEQFTHLVPLIRKGQ
AFKTDKDLAVQIGVSGTI-KYEHVISFMGFRFDVNVPGYHNLFCTRDFAMRNVRGWIGMDVEGAHVCGDNLGTNVPLQIGFSNGVDFVVQPEGCVITECGNKVTSVRARAPPGEQFTHLIPLMRKGQ
NFKTSGDLAVQIGSNGVC-KYEHVISFMGFRFDSSIPGYHSLFCTRDFAMRHVRGWIGMDVEGAHVVGDNVGTNVPLQVGFSNGVDFVVQPEGCISNENGNIIAPVRARAPPGEQFAHLIPLMRKGQ
NFKTDKELAVQIGVNGPI-KYEHVVSFMGFRFDVNIPNNHTLFCTRDFAIRHVRGWLGFDVEGAHVVGENVGTNVPLQLGFSNGIDFVVRPEGCVVTDTGSAIVPVKARAPPGEQFAHLVPLLRKGQ
NFKTSDGLAVNIGTKDV--KYANVISYMGFRFEANIPGYHTLFCTRDFAMRNVRAWLGFDVEGAHVCGDNVGTNVPLQLGFSNGVDFVVQTEGCVVTEKGNSIEVVKARAPPGEQFAHLIPLMRKGQ
SFKTSDGLAVNVGTKPV--TYASVISYMGFRFDVNIPGYHTMFCTRDFAMRNVRAWLGFDVEGAHVCGDNIGTNVPLQLGFSNGVDFVVQPEGCVVTENGNGIVPVKSRAPPGEQFAHLIPLMRRGQ
NFKTSGDLAVQVGVNGVC-KYEHVISFMGFRFDTNIPGYHSLFCTRDFAMRHVRGWLGMDVEGAHVVGDNIGTNVPLQVGFSNGVDFVVQPEGCVVNEFGTNIQPVRARAPPGEQFAHLIPLMRRGQ
KFKTDKELAVNIGHSDV--RYEHVVSYMGFRFDMNIPNFHSLFCTRDFAMRNVRGWIGMDVEGAHVCGDNIGTNVPLQVGFSNGVDFVVQPEGCVVTNEGNIVKPVKARAPPGEQFTHLVPLMRKGQ
RFKTEGDLAVQIGSKTPC-TYERVISFMGFRFDLNIPGYHTLFCTRDFAMRHVRGWLGMDVEGAHVCGSNVGTNVPLQIGFSNGVDFVVNPEGCVMTNVNDVIAPVKARAPPGEQFAHLIPLMRRGQ
RFKVTDELAVHIGSSEP--TYEHVLSWMGFRFDACPKGYHTMFCTRDFAIRNVRGWLGFDVEGAHVCGDNCGTNVPLQLGFSNGVDFVVQPEASYATQHGILVKNVKARAPPGEQFTHLVPLLRKGQ
SFKTNNGFAVDVGNKPV--TYASVISYMGFRFDANIPGYHTLFCTRDFAIRNVRAWLGFDVESAHVCGDNIGTNVPLQLGFSNGVDFVVQPEGCVVTDKGSSICPVKSRAPPGEQFAHLIPLMRRGQ
QFKTTGDLAVQIGSNNVC-TYEHVISFMGFRFDISIPGSHSLFCTRDFAIRNVRGWLGMDVESAHVCGDNIGTNVPLQVGFSNGVNFVVQTEGCVSTNFGDVIKPVCAKSPPGEQFRHLIPLLRKGQ
RFKTNGDLAVQIGSNNVC-TYEHVMSFMGFRFDINIPGSHSLFCTRDFAIRNVRGWLGMDVEGAHVCGDNVGTNVPLQVGFSNGVDFVVQPEGCVSTNTGDVIKPVRSRAPPGEQFTHLVPLLRKGQ
NFKTDQYLAVQIGVNGPI-KYEHVISFMGFRFDINIPNHHTLFCTRDFAMRNVRGWLGFDVEGAHVVGSNVGTNVPLQLGFSNGVDFVVRPEGCVVTESGDYIKPVRARAPPGEQFAHLLPLLKRGQ
NFKTSDGLAVNIGTKDV--KYANVISYMGFRFEANIPGYHTLFCTRDFAMRNVRAWLGFDVEGAHVCGDNVGTNVPLQLGFSNGVDFVVQTEGCVITEKGNSIEVVKARAPPGEQFAHLIPLMRKGQ

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

*9*6404998384-542386*3*9**4***98854955*669***998*995**8*9***6**8**54578***7***+*****988*8476*67564476274463897***97****9**947*1

4**85338**29*2324--6*44*8*9*****9576473*89*******9*58*+*+*9***8***7*6*8*******9*****98**877*+765971732925*5898***9**4*+97*999**

59*6404+9+37403320-3*3499*4***987579676259*8*995*894+*8*9*9*8*89*854478***7***9***9*988*8364+67366174272273897***9+*5*+9+*949*3

                                                                                                                               

KFKTSGDLAV+IGVNDVCVTYERVISFMGFRFD+NIPGYHKLFCTRDFAIRNVRGWLGFDVEGAHVCGDNVGTNVPLQLGFSNGVDFVVQPEGCVDTEDGNVIKPVKARAPPGEQFKHLIPLMRKGQ



7370 7380 7390 7400 7410 7420 7430 7440 7450 7460 7470 7480 7490

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

PWNIVRARIVQMMSDTLKGVTDRVVLVTWAHGFELTSMQYFCKLGRERTCCMCAERATCYSSVHDNFGCWHHC---TGFDYLYNPFIVDVQQWGYSGNLQSNHDNHCSVHSGAHVASSDAIMTRCLA
RWDVVRPRIVQMFADHLIDLSDCVVLVTWAANFELTCLRYFAKVGREISCNVCTKRATAYNSRTGYYGCWRHS---VTCDYLYNPLIVDIQQWGYIGSLSSNHDLYCSVHKGAHVASSDAIMTRCLA
PWNVVRIKIVQMLSDTLKNLSDRVVFVLWAHGFELTSMKYFVKIGPERTCCLCDRRATCFSTASDTYACWHHS---IGFDYVYNPFMIDVQQWGFTGNLQSNHDLYCQVHGNAHVASCDAIMTRCLA
PWSVIRKRIVEMLCDTLDGVSDTVTFVTWAHGFELTTLHYFVKIGKERSCFSCKRRATLYSSVYDAYACWTHHRHIGGADYVYNPFLVDVQQWGYVGNLQTNHDAICDVHKGAHVASCDAIMTRCLA
KWDIVRIRIVQMLSDYLLDLSDSVVFITWSASFELTCLRYFAKLGRELNCNVCSNRATCYNSRTGYYGCWRHS---YTCDYVYNPLIVDIQQWGYTGSLTSNHDIICNVHKGAHVASADAIMTRCLA
RWDVVRPRIVQMFSDHLVDLADSVVLVTWAASFELTCLRYFAKIGKETCCNVCTNRATVYNSRTGYYGCWRHS---VSCDYLYNPLIVDIQQWGYVGSLSSNHDMYCSIHKGAHVASSDAIMTRCLA
KWEVVRLRIVQMLSDHLVDLADSVVFVTWAANFELTCLRYFAKIGKETTCNVCTNRATVYNSRTGYYGCWRHS---LSCDYVYNPLIVDIQQWGYTGSLSSNHDMYCSVHKGAHVASSDAIMTRCLA
TWPIVRRRIVQMLSDTLDKLSDYCTFVCWAHGFELTSASYFCKIGKEQRCSMCSRRASTFSSPLQSYACWSHS---SGYDYVYNPFFVDVQQWGYVGNLATNHDRYCGIHAGAHVASSDAIMTRCLA
AWPIVRRRIVQMLSDTLDKLSDYCTFVCWAHGFELTSASYFCKIGKEQRCCMCNRRASTYSSPLHSYACWSHS---SGYDYVYNPFFVDVQQWGYIGNLATNHDRYCSVHQGAHVASNDAVMTRCLA
PWSVVRKRIVEMLCDTLDGVSDTVTFVTWAHGFELTTLHYFAKVGPERKCFMCPRRATLFSSVYGAYSCWSHHRHIGGADFVYNPFLVDVQQWGYVGNLQVNHDNVCDVHKGAHVASCDAIMTRCLA
AWPVVRRRIVQMVSDTLDKLSDHCTFVCWAHGFELTSASYFCKIGKEQKCCMCNRRAGAYSSPLHSYACWAHS---SGYDYVYNPFFVDVQQWGYVGNLATNHDRYCTLHQGAHVASNDAIMTRCLA
AWPIVRRRIVQMLSDTLDKLSDYCTFVCWAHGFELTSASYFCKIGKEQKCCMCNRRAAAYSSPLQSYACWTHS---CGYDYVYNPFFVDVQQWGYVGNLATNHDRYCSVHQGAHVASNDAIMTRCLA
KWDVVRIRIVQMLSDHLVDLADSVVLVTWAASFELTCLRYFAKVGREVVCSVCTKRATCFNSRTGYYGCWRHS---YSCDYLYNPLIVDIQQWGYTGSLTSNHDPICSVHKGAHVASSDAIMTRCLA
RWDVVRPRIVQMFADHLIDLSDCVVLVTWAANFELTCLRYFAKVGREISCNVCTKRATVYNSRTGYYGCWRHS---VTCDYLYNPLIVDIQQWGYIGSLSSNHDLYCSVHKGAHVASSDAIMTRCLA
KWDVVRIRIVQMLSDHLVDLADSVVLVTWAASFELTCLRYFAKVGKEVVCSVCNKRATCFNSRTGYYGCWRHS---YSCDYLYNPLIVDIQQWGYTGSLTSNHDPICSVHKGAHVASSDAIMTRCLA
PWNVVRIKIVQMLSDTLKGLSDRVVFVLWAHGFELTSMKYFVKIGPERTCCLCDKRATCFSTSSDTYACWNHS---VGFDYVYNPFMIDVQQWGFTGNLQSNHDQHCQVHGNAHVASCDAIMTRCLA
PWSVLRKRIVQMIADFLAGSSDVLVFVLWAGGLELTTMRYFVKIGAVKHC-QCGTVATCYNSVSNDYCCFKHA---LGCDYVYNPYVIDIQQWGYVGSLSNNHHAICNVHRNEHVASGDAIMTRCLA
PWSVVRKRIVQMCCDYISTSSDVIIFVLWAGGLELTTMRYFVKVGPRIDC-HCSKVATCYNSVEHQYYCFKHA---MGCDYIYNPYVIDIQQWGYTGSLSSNHHQHCNVHRNEHVASGDAIMTRCLA
PWSVIRRRIVQMCSDYLANLSDTLIFVLWSGGLELTTMRYFVKLGPVQTC-DCGKRATCYNSTNHTFSCFRHA---LGSDYIYNCYCIDIQQWGYTGSLSMNHHEVCNIHRNEHVASGDAAMTRCLA
PWNVVRRRIVQMVCDSLKGLSDVVVFVLWAGGLELTTMRYFVKIGIAQHC-YCGKDARCYNSATHSFYCFNHA---TGCDYLYNPFAIDIQQWGYTGSLSLNHHEHCNVHRNEHVASGDAIMTRCLA
PWSVVRKRIVQMCCDCMSGMSDIIIFVLWAGGLELTTMRYFVKTGPVTHC-HCGKEATCYNSGSHAFYCFRHA---LGCDYLYNPFVIDIQQWGYTGSLSFNHHQYCNIHRNEHVASGDAIMTRCLA
PWSVVRKRIVQMCCDYLSGLSDVLVFVLWAGGLELTTMRYFVKVGPVKHC-HCGKEATCYNSSVHAFCCFKHA---LGSDYLYNPYVIDIQQWGYTGSLGHNHHEVCNVHRNEHVASGDAIMTRCLA
PWSVVRKRIVQMCCDHFINLSDIVVFVLWSGGLELTTMRYFVKVGPIKHC-ECGKLATCYNSVSHSFYCFTHA---FGCDYLYNPYCIDIQQWGYTGSLSSNHHQHCNLHRNEHVASGDAIMTRCLA
PWHIVRRRIVQMVCDYFDGLSDILIFVLWAGGLELTTMRYFVKIGRPQKC-ECGKSATCYSSSQCVYACFKHA---LGCDYLYNPYCIDIQQWGYTGSLSMNHHEVCNIHRNEHVASGDAIMTRCLA
AWSIVRRRIVQMVCDYFEGLSDIVIFVLWAGGLELTTMRYFVKIGEQRKC-DCGIIAACYNSAQCTYRCMKHA---LGCDYLYNPFCIDIQQWGYTGSLSMNHHEICNVHKNEHVASGDAIMTRCLA
PWVVVRKRIVQMCCDYLSGLSDVLVFVLWAGGLELTTMRYFVKVGQVKHC-HCSKESTCYNSTTHEYYCFKHA---LGCDYLYNPFVIDIQQWGYTGSLSLNHHEVCNVHRNEHVASGDAIMTRCLA
PWYVVRRRIVQMVCDCLNGLSDVVIFVLWAGGLELTTMKYFVKIGPSQHC-DCGKEARCYNSATHAYYCLAHA---LGCDYLYNPFVIDIQQWGYTGSLSSNHHEVCNVHRNEHVASGDAIMTRCLA
PWTVIRKRIVQMCCDYVSPSSDILIFVLWAGGLELTTMRYFVKVGPRCDC-HCGKVATCYNSAEHAFYCFRHA---LGCDYLYNPYVIDIQQWGYTGSLSSNHHEHCNVHRNEHVASGDAIMTRCLA
PWAVVRKRVVQMVCDHLKDLSDVVVFVLWAGGLELTTMRYFVKIGPPRNC-HCGRVAQCYSSNAVAFSCLRHA---VGCDYLYNPYAFDIQQWGYTGSLSSNHHRYCNVHFNEHVASGDAIMTRCLA
AWSIVRRRIVQMVCDYFDGLSDVVIFVLWAGGLELTTMRYFVKIGVPCKC-DCGVVATCYNSAQGTYHCMKHA---LGCDYLYNPYCIDIQQWGYTGSLSMNHHEVCNVHRNEHVASGDATMTRCLA
PWLIVRRRIVQMISDYLSNLSDILVFVLWAGSLELTTMRYFVKIGPIKYC-YCGNSATCYNSVSNEYCCFKHA---LGCDYVYNPYAFDIQQWGYVGSLSQNHHTFCNIHRNEHDASGDAVMTRCLA
PWSVVRKRIVQMVADYLAGLSDNLIFVLWAGGLELTTMRYFVKIGPAKQC-YCGKSATCYNSVSNEYCCFRHA---LGCDYIYNPYAFDVQQWGYVGSLSQNHHAVCNIHRNEHVASGDAVMTRCLA
PWDVVRKRIVQMCSDYLANLSDILIFVLWAGGLELTTMRYFVKIGPSKSC-DCGKVATCYNSALHTYCCFKHA---LGCDYLYNPYCIDIQQWGYKGSLSLNHHEHCNVHRNEHVASGDAIMTRCLA
PWHIVRRRIVQMVCDYFDGLSDILIFVLWAGGLELTTMRYFVKIGRPQKC-ECGKSATCYSSSQSVYACFKHA---LGCDYLYNPYCIDIQQWGYTGSLSMNHHEVCNIHRNEHVASGDAIMTRCLA

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

3*499*29**8*77*6*3397*398897*847****774**8*9*4*43*55*25**76998222598**3*3---476*99***889*9****95*9*66***24*49*47*****7**9******

7*199*9*9***87*37245**699****8*8******9****7*1243*-4*84284**9*632393*84**---6*7**9**8988*9*****5***82***34**9*5***5*****6******

3*199*39+*8*77*582358*2878+7*8478***774**8*9*4141*-2*562+46998222295*73*3---475*+9**+767*9****97*9*65**514*69*474*+**7**9******

                                                                                                                               

PWSVVR+RIVQML+DYLDGLSD+VVFVLWAGGLELTTMRYFVKIGPEQ+CCVCGKRATCYNSVTH+YACWRHARHILGCDYLYNPFIIDIQQWGYTGSLSSNHHEYCNVHRNEHVASGDAIMTRCLA



7500 7510 7520 7530 7540 7550 7560 7570 7580 7590 7600 7610

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

IYDCFVKEVHWDIEYPFIADEEFINKSCRKVQNMVARAALLGDKFGTIHDIGNPKALKCVLDAEVNWKFYDAKPVAGRAHKVETLYYQYEVHKDQFQDGVCMFWNCNVDHYPKNSIVCRFDTRSLSK
VYDCFCNNINWNVEYPIISNELSINTSCRVLQRVMLKAAMLCNRYTLCYDIGNPKAIACVKD--FDFKFYDAQPIVK---SVKTLLYSFEAHKDSFKDGLCMFWNCNVDKYPPNAVVCRFDTRVLNN
VHECFVKRVDWTIEYPIIGDELKINAACRKVQHMVVKAALLADKFPVLHDIGNPKAIKCVPQADVEWKFYDAQPCSDKAYKIEELFYSYATHSDKFTDGVCLFWNCNVDRYPANSIVCRFDTRVLSN
IHDCFCREVNWDIEYPIISNELAINKSCRVVQRLVLKAVTRAMHVTTIYDIGNPKAIRVPGVDVKRWKFYDCKPIAN---GVETLHYSYAIHKDQFADGLTMFWNCNVDCYPNNALVCRFDTRVLSK
IYDCFCKSVNWNLEYPIISNEVSINTSCRLLQRVMLKAAMLCNRYNLCYDIGNPKGLACVKD--YEFKFYDAFPVAK---SVKQLFYVYDVHKDNFKDGLCMFWNCNVDKYPSNSIVCRFDTRVLNK
VYDCFCNNINWNVEYPIISNELSINSSCRTLQRVMLKAAMLCNRYSLCYDIGNPKAIACIKG--YDFKFYDAQPIVK---SVKTLFYSYEAHKDSFKDGLCMFWNCNVDKYPSNAVVCRFDTRVLNN
VYDCFCNNVNWNLEYPIISNELVINSSCRALQRVMLKAAMLCNRYSLCYDIGNPKAIACVKD--FDFKFYDAKPLVK---AVKTLVYTYDAHKDSFKDGLCMFWNCNVDKYPSNAVVCRFDTRVLSK
IYDCFIERVDWDVTYPYISHEQKLNSCCRTVERNVVRSAVLSGKFEKIYDIGNPKGIAIISEP-VEWHFYDAQPLSN---KVKKLFYTDDVS-KQFEDGLCLFWNCNVSKYPSNAVVCRFDTRVHSE
IHDCFIERVEWDITYPYISHEKRLNSCCRAVERNVVRAALLAGRFERVYDIGNPKGIPIVDDPVVDWHYYDAQPLSK---KVQQLFYTEDCA-KNFSDGLCLFWNCNVPRYPNNAIVCRFDTRVHSE
IHDCFCGEVNWDVEYPIIANELAINRACRSVQRVVLKAAVKALHIETIYDIGNPKAIKVYGVNVNNWNFYDTNPVVE---GVKQLHYVYDVHRDQFKDGLAMFWNCNVDCYPHNALVCRFDTRVLSK
VHSCFIERVDWDIEYPYISHEKQLNSFCRIVERNVVRAALLAGGFNHVYDIGNPKGIPIVEDPVVDWHYYDAQPLRK---NVKQLFYTDAMA-SDFSDGLCLFWNCNVPLYPNNAVVCRFDTRVHSE
IHSCFIERVDWDIEYPYISHEKKLNSCCRIVERNVVRAALLAGSFDKVYDIGNPKGIPIVDDPVVDWHYFDAQPLTR---KVQQLFYTEDMA-SRFADGLCLFWNCNVPKYPNNAIVCRFDTRVHSE
VHDCFCKSVNWNLEYPIISNEVSVNTSCRLLQRVMFRAAMLCNRYDVCYDIGNPKGLACVKG--YDFKFYDASPVVK---SVKQFVYKYEAHKDQFLDGLCMFWNCNVDKYPANAVVCRFDTRVLNK
VYDCFCNNINWNVEYPIISNELSINTSCRVLQRVILKAAMLCNRYTLCYDIGNPKAIACVKD--FDFKFYDAQPIVK---SVKTLLYSFEAHKDSFKDGLCMFWNCNVDKYPPNAVVCRFDTRVLNN
VHDCFCKSVNWNLEYPIILNEVSVNTSCRLLQRVMFRAAMLCNRYDVCYDIGNPKGLACVKG--YDFKFYDASPVVK---SVKQFVYKYEAHKDQFLDGLCMFWNCNVDKYPANAVVCRFDTRVLNK
VHECFVKRVDWSVEYPIIGDELRVNSACRKVQHMVVKSALLADKFPVLHDIGNPKAIKCVPQAEVEWKFYDAQPCSDKAYKIEELFYSYATHHDKFTDGVCLFWNCNVDRYPANAIVCRFDTRVLSN
VYDCFVKNVDWSITYPMIANENAINKGGRTVQSHIMRAAIKLYNPKAIHDIGNPKGIRCAVTD-AKWYCYDKNPINS---NVKTLEYDYMTH-GQ-MEGLCLFWNCNVDMYPEFSIVCRFDTRTRST
IYDCFVKNVDWSITYPFIGNEAAINKGGRVVQSHIVKAAIKVYNPKVIHDIGNPKGIRCAVTN-STGYSYDKQPLNS---NVKTLEYDYLIH-GQ-MDGLCLFWNCNVDMYPEFSVVCRFDTRCKST
IHDCFVKNVDWSITYPFIANEQAINKSGRLVQSHVMRAVLKLYNPKAIHDVGNPKGIRCVVTD-ASWYCYDKNPTNT---NVKMLEYDYITH-GQ-LDGLCLFWNCNVDMYPEFSVVCRFDTRMRST
VYDCFVKNVDWSITYPFICNESVVNKSGRVVQSHIMRAALVVYDPVAIHDVGNPKGIRCAVTS-KPWYCYDKQPLNS---NVRCLEYDYITH-GQ-MNGLCLFWNCNVDMYPEFSIVCRFDTRCKSA
VYDCFVKNVDWSITYPFISNELAINKGGRVVQSHIVRAALKLYNPKAIHDIGNPKGIRCASTN-ISWYCYDKQPLNS---NVRMLEYDYITH-GQ-MEGLCLFWNCNVDMYPEFSIVCRFDTRTRSV
IHDCFVKNVDWSITYPFISNERAINSGGRMVQRHLMHAVLKLYKPEAIHDIGNPKGIRCAVSD-AKWFCYDKQPLNS---NVKLFEYDYITH-GQ-LNGLCLFWNCNVDMYPEFSVVCRFDTRCRSN
IYDCFVKNVDWSVTYPFIANENLINKSGRMVQSHVMRAALALYKPKAIHDIGNPKGIRCAVTD-VSWYCYDKQPLNN---NVKTLEYDYITH-GQ-FDGLCLFWNCNVDMYPEFSIVCRFDTRQRSL
IHDCFVKRVDWSIVYPFIDNEEKINKAGRIVQSHVMKAALKIFNPAAIHDVGNPKGIRCATTP-IPWFCYDRDPINN---NVRCLEYDYMVH-GQ-MNGLMLFWNCNVDMYPEFSIVCRFDTRTRSK
IHDCFVKRVDWSITYPFIDNEESINKAGRVVQSHVVRAAISVLNPSSIHDVGNPKGIRCVTTS-LPWFCYDKDPINS---NVRCLEYDFITH-GQ-MPGLMLFWNCNVDMYPEQSIVCRFDTRTRSK
IHDCFVKSLDWSITYPFIANEREINSGGRVVQRMLMKTAIKLYNPKAIHDIGNPKGIRCAVTD-AKWFCYDRQPLNS---NVKLFEYDYITH-GQ-LDGLCLFWNCNVDMYPEFSIVCRFDTRCRSS
IHDCFVKNVDWSITYPFIANENAINKSGRIVQSHIMKAALKVYNPKAVHDIGNPKGIRCAATN-VPWYCYDKQPINS---NVKMLEYDYMTH-GQ-LDGMCLFWNCNVDMYPEFSIVCRFDTRCRSH
IYDCFVKNVDWSITYPFIGNEAAINRSGRIVQSHAVKAALKVYNPKAIHDIGNPKGIRCAVTD-ASWYCYDKNPISS---NVKTLEYDYLVH-GQ-FDGLCLFWNCNVDMYPEFSVVCRFDTRCKSA
IYDCFVKDVHWDITYPYIANESDINAAGRYVERHLMNTFVKLYNPKAIYDVGNPKGIRICDFK-GSWYCYDKEPTNN---NVVKLEYDYTVH-GQ-FDGLCLFWNCNVDMYPGFSLVCRFDTKHRSP
VHDCFVKRVDWSITYPFIDNEATINKAGRVVQSHVVRAAIKVLNPSAIHDVGNPKGIRCVTTP-LPWFCYDKDPINS---NVRCLDYDFITH-GQ-MPGLMLFWNCNVDMYPECSVVCRFDTRTRSK
VHDCFVKNVDWTVTYPFIANEKFINGCGRNVQGHVVRAALKLYKPSVIHDIGNPKGVRCAVTD-AKWYCYDKQPVNS---NVKLLDYDYATH-GQ-LDGLCLFWNCNVDMYPEFSIVCRFDTRTRSV
IHDCFVKNVDWTVTYPFIANEKSINGCGRNVQGHVVRAALKLYKPSVIHDIGNPKGIRCAVTD-ARWYCYDKQPVNS---NVKLLEYDYMTH-GQ-LDGLCLFWNCNVDMYPEFSIVCRFDTRTRSV
IHDCFVKNVDWSITYPFIGNEAVINKSGRIVQSHTMRSVLKLYNPKAIYDIGNPKGIRCAVTD-AKWFCFDKNPTNS---NVKTLEYDYITH-GQ-FDGLCLFWNCNVDMYPEFSVVCRFDTRCRSP
IHDCFVKRVDWSIVYPFIDNEEKINKAGRIVQSHVMKAALKIFNPAAIHDVGNPKGIRCATTP-IPWFCYDRDPINN---NVRCLDYDYMVH-GQ-MNGLMLFWNCNVDMYPEFSIVCRFDTRTRSK

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

986**83594*696**7*54*329*45**39856869887573363388******++38413--369599*83*833---496584*34463-44*2**989******53**2*89*******6595

98*****595*698**8*5**219*47**5*8466857693975*2698*9*****9*88452-336979*97*798---**4589**967*-**-85*99***********46*9******949*1

986**85594*694**7*54*229*479*39833879788672552488*9****++387131-329679*44*764---496382*24364-35-25*999******65**3689******+8491

                                                                                                                               

IHDCFVKNVDWSITYPFISNELAINKSGRVVQRHVVRAALKLYNPKAIHDIGNPKGIRCVVTDVVDW+CYDKQP+NSKAYNVKTLEYDYITHKGQF+DGLCLFWNCNVDMYPE+SIVCRFDTRVRSK



7630 7640 7650 7660 7670 7680 7690 7700 7710 7720 7730 7740

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

LNLPGCDGGSLYVNKHAFHTPAFQKSAFTDLQQLPFFFYSDTECDST---GQQVVADINYVPLKSNVCITRCNLGGAVCKKHANEYREYLTCYNAVIEAGFSLWIYKWFNIYNLWSTFT---KLQGL
LNLPGCNGGSLYVNKHAFHTKPFSRAAFEHLKPMPFFYYSDTPCVYMDGM---DAKQVDYVPLKSATCITRCNLGGAVCLKHAEEYREYLESYNTATTAGFTFWVYKTFDFYNLWNTFT---KLQSL
LNLPGCDGGSLYVNKHAFHTPAFDKSAFVNLKQLPFFYYSDSPCESH---GKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANEYRLYLDAYNMMISAGFSLWVYKQFDTYNLWNTFT---RLQSL
LNLAGCNGGSLYVNQHAFHTSAYNKSAFVNLKPLPFFFYSDTPCENAIGMSTDFVCDVDYVPLKSNVCITRCNLGGAVCKKHADEYRQFLEFYNTMVSAGFTLWVDKKFDVFNLWSTFT---KLQSL
LNLPGCNGGSLYVNKHAFHTNPFTRTVFENLKPMPFFYYSDTPCVYVDGL---ESKQVDYVPLRSATCITRCNLGGAVCSKHAEEYCNYLESYNIVTTAGFTFWVYKNFDFYNLWNTFT---TLQSL
LNLPGCNGGSLYVNKHAFHTNPFSRAAFEYLKPMPFFYYSDTPCVYMDGM---DNKQVDYVPLKAATCITKCNLGGAVCLKHAEEYREYLECYNTATTAGFTFWVYKTFDFYNLWNTFT---KLQSL
LNLPGCNGGSLYVNKHAFHTPPFIRAAFEYLKPMPFFYYSDTPCVYMEGI---DVKQVDYVPLKSATCITRCNLGGAVCLKHAEEYREYLECYNTATTAGFTFWVYKTFEFYNLWNTFT---QLQSL
FNLPGCNGGSLYVNKHAFHTPAYDINAFRDLKPLPFFYYSTTPCEVHG--SGNMLEDIDYVPLKSAVCITACNLGGAVCRKHAAEYRDYMEAYNIVSAAGFRLWVYKTFDIYNLWSTFV---KVQGL
FNLPGCDGGSLYVNKHAFHTPAYDASAFRDLKPLPFFYYSTTPCEVHG--NGNMLEDIDYVPLKSAVCITACNLGGAVCRKHAAEYRDYMEAYNLVSASGFRLWCYKTFDVYNLWSTFT---KIQGL
LNLAGCNGGSLYVNQHAFHTDAFNKNAFVNLKPLPFFYYSDTACENATGVSTNYVSEVDYVPLKSNVCITRCNLGGAVCKKHADEYRNFLESYNTMVSAGFTLWVDKTFDVFNLWSTFV---KLQSL
FNLPGCNGGSLYVNKHAFHTPAYDVSAFRNLKPMPFFYYSTTPCEVHG--TGSMLEDIDYVPLKSAVCVTACNLGGAVCRKHAIEYREYVEAYNLVSAAGFRLWCYKTFDIYNLWSTFS---RVQGL
FNLPGCDGGSLYVNKHAFHTPAYDVSAFRDLKPLPFFYYSTTPCEVHG--NGSMIEDIDYVPLKSAVCITACNLGGAVCRKHATEYREYMEAYNLVSASGFRLWCYKTFDIYNLWSTFT---KVQGL
LNLPGCNGGSLYVNKHAFHTSPFTRAAFENLKPMPFFYYSDTPCVYMEGM---ESKQVDYVPLRSATCITRCNLGGAVCLKHAEEYREYLESYNTATTAGFTFWVYKTFDFYNLWNTFT---RLQSL
LNLPGCNGGSLYVNKHAFHTKPFARAAFEHLKPMPFFYYSDTPCVYMDGM---DAKQVDYVPLKSATCITRCNLGGAVCLKHAEEYREYLESYNTATTAGFTFWVYKTFDFYNLWNTFT---KLQSL
LNLPGCNGGSLYVNKHAFHTSPFTRAAFENLKPMPFFYYSDTPCVYMEGM---ESKQVDYVPLRSATCITRCNLGGAVCLKHAEEYREYLESYNTATTAGFTFWVYKTFDFYNLWNTFT---RLQSL
LNLPGCDGGSLYVNKHAFHTPAFDKSAFTNLKQLPFFYYSDSPCESH---GKQVVSDIDYVPLKSATCITRCNLGGAVCRHHANEYRQYLDAYNMMISAGFSLWIYKQFDTYNLWNTFT---RLQSL
LNLEGVNGGSLYVNNHAFHTPAYDKRAMAKLKPAPFFYYDDGSCEVVHD-------QVNYVPLRATNCITKCNIGGAVCSKHANLYRAYVESYNIFTQAGFNIWVPTTFDCYNLWQTFTDV-NLQGL
FNLEGVNGGSLYVNNHAFHTPAFDKRAFAKLKQAPFFFYDDGDCDSVQG-------SVNYVPLRASNCITRCNIGGAVCNKHANMYYSYVNAYNTYVQAGFTIWVPNSFDTYNLWQTLVTP-QLQSL
LNLEGCNGGSLYVNNHAFHTPAYDKRAFAKLKAMPFFFYDDSECEKLQD-------AVNYVPLRASNCITRCNVGGAVCSKHCALYHNYVMAYNTFTTAGFTIWVPNSFDMFNLWQTFKNS-NVQGL
LNLEGCNGGSLYVNNHAFHTPAFDKRAFAKLKVMPFFYYDTSDCDKVQE-------HVNYVPLRANNCITRCNIGGAVCSKHADMYKKYVEAYNTFTQAGFTIWCPTSFDVYNLWQSFTTS-NLQGL
LNLEGVNGGSLYVNNHAFHTPAYDRRAFAKLQPAPFFFYDDGDCDIVQG-------ETNYVPLRSSSCITRCNVGGAVCSKHSNMYHAYVNAYNVFTQAGFTIWVPKSFELFNLWQTFLDT-NLQGL
LNLEGCNGGSLYVNKHAFHTPAFDKRAFAKLKPAPFFYYDDGPCERVQD-------EVNYVPLRASNCITRCNIGGAVCSAHAAKYHDYVGAYNSFVQAGFTLWVPNSFDLFNLWQTFAET-NLQGL
LNLEGCNGGSLYVNNHAFHTPAFDKRAFAKLKAMPFFYYDTSDCDKLHD-------SINYVPLKASNCITRCNVGGAVCSRHADQYHSYVAAYNNFTQAGFTIWVPQNFDLYNLWQTLAKP-NLQGL
LSLEGCNGGALYVNNHAFHTPAYDRRAFAKLKPMPFFYYDDSNCELVDG-------QPNYVPLKSNVCITKCNIGGAVCKKHAALYRAYVEDYNMFMQAGFTIWCPQNFDTYMLWHGFVNSKALQSL
LSLEGCNGGALYVNNHAFHTPAYDRRAFAKLKPMPFFYFDDSTCDVIDG-------QPNYVPLKSNVCITKCNIGGAVCRKHAALYRKYVEDYNMFVQAGFNIWCPTNFDTYTLWHSFVNKKALQSL
LNLEGTNGGSLYVNKHAFHTPAFDKRAFAKLKPAPFFFYDDGPCDRIQE-------EINYVPLRAANCITRCNIGGAVCSTHAKQYYDYVNAYNSYTQAGFTLWVPNTFDLFNLWQTFADT-KLQSL
LSLEGVNGGALYVNNHAFHTPAYDKRAFAKLKPMPFFFYDDGECDVSQG-------QINYVPLRATVCITKCNIGGAVCKRHASLYRAYVEAYNTFTQNGFNIWCPNSFDVYNLWQTLVDT-NLQGL
FNLEGVNGGSLYVNNHAFHTPAFDKRAFAKLKAIPFFFYDDGECDSCQG-------SINYVPLHASNCVTRCNIGGAVCSKHANMYYAYVNAYNTFTQAGFTIWVPNSFDVYNLWQTLVTP-KLQSL
LSLEGVNGGCLYVNKHAFHTPAFDRRALAKLQALPFFFFDDSDCDVVSDA---ESSEVDYVPLRSNVCITKCNVGGAVCKKHASLYKTYVQKYNEFTQNGFTLWGPQNFDLFNLWQLVSKP-ILQGL
LSLEGCNGGALYVNNHAFHTEAYDRRAFAKLKPLPFFFFDDSTCELVDG-------QPNYVPLKSNVCITRCNIGGAVCKKHAALYRKYVEDYNTFVQAGFTIWGPSNFDTYTLWQGFVNSKALQSL
FNLEGVNGGSLYVNKHAFHTPAYDKRAFVKLKPMPFFYFDDSDCDVVQE-------QVNYVPLRASSCVTRCNIGGAVCSKHANLYQKYVEAYNTFTQAGFNIWVPHSFDVYNLWQIFIET-NLQSL
LNLEGVNGGSLYVNKHAFHTPAYDKRALAKLKPMPFFYFDDGECDVVQE-------QVNYVPLRASNCVTRCNIGGAVCSKHANLYRNYVEAYNTFTQAGFNIWVPQSFDVYNLWQTFAET-NLQSL
LNLEGCNGGSLYVNNHAFHTPAFDKRAFAKLKPMPFFFYDDTECDKLQD-------SINYVPLRASNCITKCNVGGAVCSKHCAMYHSYVNAYNTFTSAGFTIWVPTSFDTYNLWQTFSN--NLQGL
LSLEGCNGGALYVNNHAFHTPAYDRRAFAKLKPMPFFYYDDSNCELVDG-------QPNYVPLKSNVCITKCNIGGAVCKKHAALYRAYVEDYNIFMQAGFTIWCPQNFDTYMLWHGFVNSKALQSL

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

8**7**8*******7*****2793378*34*779***9**783*4430-----353798****9878*9*4********39**3**549865**67548**58*85*5*769***9**6---69*8*

89***8***7****6*****5*9*9**88**747***99*773*93534-------258****8876*9*9**9*****54*735*63**43**39777**9+*8*48*9797**657350-39*8*

89*3*98**8****6*****379644+824*757***997774*42300-------668****9876*9*4**9*****38*945*639875**55567**58*7367*9697**4786---49*8*

                                                                                                                               

LNLEGCNGGSLYVNKHAFHTPAFDKRAFAKLKPMPFFYYDDTPCEVVQGM+G++VKQVNYVPLKSAVCITRCNLGGAVCSKHA+EYREYVEAYNTFTQAGFTIWVPKTFD+YNLWQTFTNTKKLQSL
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Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

ENVAYNVVNKGHFDGTQGEIPTAVIGDKVFVKREGVDVCVFTNNTTLPTNVAFELYAKRNVNPVPEVKLLRNIGVDICNGFTLWDYEQQAPVFNSTIGVCKYTDIAAKFSEKNCKPLTILFDARLSG
ENVVYNLVKTGHYTGQAGEMPCAIINDKVVAKIDKEDVVIFINNTTYPTNVAVELFAKRSIRHHPELKLFRNLNIDVCWKHVIWDYARESIFCSNTYGVCMYTDLKFI------DKLNVLFDGRDNG
ENVAFNVVNKGHFDGQQGEVPVSIINNTVYTKVDGVDVELFENKTTLPVNVAFELWAKRNIKPVPEVKILNNLGVDIAANTVIWDYKRDAPAHISTIGVCSMTDIAKKPTETICAPLTVFFDGRVDG
ENVAYNVVKSSHYTAIPGELPVAIVNDKLYVKDEGYDKLLFTNKTCLPTNVAFELWAKRSVKVVPECKLLRHLGVTCTYKQVLWDYENEAPIVPCTIGVCNYTDLAKEVSTE-VQAQTVLIDGRDQD
ENVIYNLVNVGHYDGRTGELPCAIMNDKVVVKINNVDTVIFKNNTSFPTNIAVELFTKRSIRHHPELKILRNLNIDICWKHVLWDYVKDSLFCSSTYGVCKYTDLKFI------ENLNILFDGRDTG
ENVVYNLVKTGHYTGQTGEMPCAIINDKVVAKIEQEDVVIFTNNTTYPTNIAVELFAKRSVRHHPELKLLRNLNIDVCWKHVIWDYVRQSIYCSNTYGVCTYTDLKFI------DKLNVLFDGRDNG
ENVVYNLVKTGAFTGEAGEMPCAIRNDKVFAKIEQEDVLVFKNNTTFPTNVAVELFAKRSVRHHPELKLLRNLNVDVCWKHIIWDYVRESIFCTSTFGVCKYTDIKNI------SQLNVLYDGRDNG
ENIAFNVIKQGHFTGVDGELPVAVVNDKIFTKNGTDDVCIFKNETALPTNVAFELYAKRAVRSHPDLNLLRNLEVDVCYNFVLWDYDRNNIYGTTTIGVCKYTDIDVN------PNLNMCFDIRDKG
ENIAYNVIKQGHFTGVEGELPVAVVNDKIYTKSDVNDVCIFENKTTLPTNIAFELYAKRAVRSHPDFNLLRNLEVDVCYKFVLWDYERSNIYGSATIGVCKYTDIDVN------SALNICFDIRDNG
ENVAYNVLKSGHFTAVAGELPVAILNDRLYIKEDGADKLLFTNNTCLPTNVAFELWAKRSVNVVPEVKLLRNLGVTCTYNLVIWDYESNAPLVPNTVGICTYTDLTK------LDDQVVLVDGRQLD
ENIAFNVVKHGHFKGVEGELPVAVVNDKIFTKSGVNDVCVFENKTNLPTNVAFELYAKRAVRSHPDFKLLKNLQADVCYKHVLWDYERSNIYGTATIGVCKYTDIEIN------AALNICFDIRDQG
ENIAFNVVKQGHFIGVEGELPVAVVNDKIFTKSGVNDICMFENKTTLPTNIAFELYAKRAVRSHPDFKLLHNLQADICYKFVLWDYERSNIYGTATIGVCKYTDIDVN------SALNICFDIRDNC
ENVVYNLVNAGHFDGRAGELPCAVIGEKVIAKIQNEDVVVFKNNTPFPTNVAVELFAKRSIRPHPELKLFRNLNIDVCWSHVLWDYAKDSVFCSSTYKVCKYTDLQCI------ESLNVLFDGRDNG
ENVVYNLVKTGHYTGQAGEMPCAIINDKVVAKIDKEDVVIFINNTTYPTNVAVELFAKRSVRHHPELKLFRNLNIDVCWKHVIWDYARESIFCSNTYGVCMYTDLKFI------DKLNVLFDGRDNG
ENVVYNLVNAGHFDGRAGELPCAIIGEKVIAKIQNEDVVVFKNNTPFPTNVAVELFAKRSIRPHPELKLFRNLNIDVCWSHVLWDYAKDSVFCSSTYKVCKYTDLQCI------ESLNVLFDGRDNG
ENVAYNVVNKGHFDGHAGEAPVSIINNAVYTKVDGIDVEIFENKTTLPVNVAFELWAKRNIKPVPEIKILNNLGVDIAANTVIWDYKREAPAHVSTIGVCTMTDIAKKPTESACSSLTVLFDGRVEG
ENIAFNVVNKGSFVGADGELPVAISGDKVFVRDGNTDNLVFVNKTSLPTNIAFELFAKRKVGLTPPLSILKNLGVVATYKFVLWDYEAERPLTSFTKSVCGYTDFAE--------DVCTCYDNSIQG
ENVAFNVVKHGSFVGVKGDLPVAIVSDKVFVRDGVVDNVIFTNKTTLPTNIAFELYAKRKIGNSPSLTVLRNLGVTCTYKFVLWDYEADRPFTNYTKDVCAFTDFDA--------DVCTCYDNSVEG
ENIAYNVVKKGSFVGVEGELPVAVVNDKVMVRDGVSDNVVFVNNTSLPTNVAFELYAKRKVGLTPPLTILKNLGVVCTSKCVLWDYEASRPLTTFTKDVCKYTDFDG--------DVCTLFDNSVPG
ENIAFNVVKKGGFVGADGELPVAVVNDRVMVRDGMTDTLVFTNKTALPTNVAFELYAKRKLGLTPPLTILRNLGVVATYKHVLWDYEAERPLTPYTKSVCSYTDFDQ--------DVCVCYDNSIPG
ENIAYNVVKKGSFVGASGELPVAVVNDRVLVREDLSDNVVFVNKTSLPTNVAFELYAKRATGLTPPLTILRNLGVVSTYKFCLWDYEAERPFTSFTKSVCSYTDFDE--------DVCTCYDASIPG
ENIAYNVVKKGSFVGEAGELPVAVVNDRVLVRDGTVDNLVFTNKTSLPTNVAFELYAKRKVGLTPPLCVLKNLGVVSTDRFVLWDYEAERPFTSFTKNVCSYTDFNE--------EVNTCYDNAIPG
ENIAFNVVKKGSFVGAEGELPVAIVGDKVLVRENDVDNLVFTNKTSLPTNVAFELYAKRKVGLTPPLTILRNLGVVRTYKFVLWDYEAERPFTSYTKDVCKYTDFDA--------GVCTCYDNSVQG
ENVAFNVVKKGAFTGLKGDLPTAVIADKIMVRDGPTDKCIFTNKTSLPTNVAFELYAKRKLGLTPPLTILRNLGVVATYKFVLWDYEAECPFSNFTKQVCSYTDLDS--------EVVTCFDNSIAG
ENIAFNVVKKGAFTGLSGDLPTAVVADKIMVREGPTDRTLFVNKTSLPTNVAFELYAKRKLGLTPPLTILRNLGVVATYKFVLWDYESNCPFSNFTKDVCGYTDLND--------DVVVCYDNSIVG
ENIAYNVIKKGSFVGESGELPVAIVNDKVFVREGTVDNLVFVNKTSLPANVAFELFAKRKVGLTPPLSVLRNLGVVSTYKFVLWDYEAERPFTSFTKSTCSYTDFDE--------DVTTCFDNAIAG
ENIAYNVVKKGSFVGEPGELPVAVVNDRVSVRDGVSDNVIFVNKTSLPTNVAFELYAKRKIGLTPPLTILKNMGVVATHGFVLWDYDADRPFSNFTKSVCKYTDFDE--------DVCTCFDNSIQG
ENVAFNVVKHGSFIGVDGELPVAIVADKVFVREGTVDNVLFVNKTTLPTNVAFELYAKRKTGNTPSLTILRNLGVTRTYKFVLWDYEAERPFTSYTKDVCGYTDFDA--------DVCTCYDNSIAG
ENLSYNLLKKGTFVNMPGELPTAIINDKVFVREGVADNLVFTNNTALPTNVAFELFVKKKLGLTPPLTLLRNLEVTAAYRFVLWDYESDRPFSNFTYECCKYTDVNH--------PYNLCYDGSMQG
ENVAYNVVKKGVYTGLTGDLPTAIVADKVLVRDGSTDRVLFTNKTMLPTNVAFELYAKRKVGLTPPLTILRNLDVVATYKFVLWDYEAECPFSNFTKEVCGYTDLKD--------DVVVCYDNSIVG
ENIAFNVVKKGCFTGVDGELPVAVVNDKVFVRYGDVDNLVFTNKTTLPTNVAFELFAKRKMGLTPPLSILKNLGVVATYKFVLWDYEAERPFTSYTKSVCKYTDFNE--------DVCVCFDNSIQG
ENIAFNVMKKGCFVGVEGELPVAVVNDKVFVREGDVDNLVFTNKTTLPTNVAFELFAKRKMGLTPPLSILKNLGVVATYKFVLWDYEAERPFTSYTKGVCSYTDFAE--------DVCVCFDNSIQG
ENIAFNVLKKGSFVGDEGELPVAVVNDKVLVRDGTVDTLVFTNKTSLPTNVAFELYAKRKVGLTPPITILRNLGVVCTSKCVIWDYEAERPLTTFTKDVCKYTDFEG--------DVCTLFDNSIVG
ENVAFNVVKKGAFTGLKGDLPTAVIADKIMVRDGPTDKCIFTNKTSLPTNVAFELYAKRKLGLTPPLTILRNLGVVATYKFVLWDYEAERPFSNFTKQVCSYTDLDS--------EVVTCFDNSIAG

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

**979*99628493+23**7*8894774966*2432*548*3*5*67*8*9*7**98**79614*976+855+477885437+***256765347*659*48**+320------2277876*7*425

**989*9869*697732*9**8*957*994**5526*679*8*6*6**8*9****98*957*68*7+79*9*94*8483459+***9865*8869*748*49**732--------367789*7882*

**989*9963+394+22*99*889977996793413*449*3*6*67*8*9*7**9+*+47414*475986++47538545++***246465265*53+*48**831--------267789*54425

                                                                                                                               

ENVAYNVVKKGHFTGVAGELPVA+VNDKVFVRDGVVD++VFTNKTTLPTNVAFELYAKRKVGLTPPLKILRNLGVVATYKFVLWDYEAERPFTSFTKGVCKYTDFDEIP+E++C+DVNVCFDN+I+G
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Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

HIDQFCNADNAVLYSDYPIK----RLQGSKGPEHCSINGVIVNSTPDGG----EKPAINCTFYFYKRENGQLVNVG----------------------------------NSYFTQSRVKSSFEPRT
ALEAFKRSNNGVYISTTKVK----SLSMIKGPPRAELNGVVVDKV----------GDTDCVFYFAVRKEGQDVIFSQFDSLRVSSNQSPQGNLGSN-EPGNVGGNDALATSTIFTQSRVISSFTCRT
QVDLFRNARNGVLITEGSVK----GLQPSVGPKQASLNGVTLIG-----------EAVKTQFNYYKKVDGVVQQLP----------------------------------ETYFTQSRNLQEFKPRS
AYSKFCQLNNAVYFSPQKPK-----CVAIQGPPHASINGVVIEA-----------PEKGTQFWYAVRRNGEFVQLS----------------------------------DTLFTQSRTLDDFEPRS
ALEAFRKARNGVFISTEKLS----RLSMIKGPQRADLNGVIVDKV----------GELKVEFWFAMRKDGDDVIFSRTDSLCSSHYWSPQGNLGGNC-AGNVIGNDALTRFTIFTQSRVLSSFEPRS
ALEAFKRCENGVYISTTKIK----SLQMIKGPPRAELNGVVVDKV----------GDTDVVFYFAMRKDGQDVIFSHIDSLGVSPYWSPQGNPGGNGKPGNVGGNDALAQVTIFTQSRVISSFECRS
ALEAFRNAQNGVFISTTKIK----SLSMIKGPPRAELNGLLVDKV----------GKEDVSFYFAVRKEGQDVIFSQLTSLGVSSNWSPQGNPGGYAKPGNGAGNDALALGNLFTQSRQLETFEPRS
SLERFMSMPNGVLISDRKIK----NYPCISGPKHAYFNGAILRNI---------DAKQPVIFYLYKKVNNEFVSFS----------------------------------DTFYTCGRTVGDFTVLT
SLERFMSLPNGILISDRKVK----NYPCIVSSNYAYFNGTLIRDNTGNSQSSDGEVKQPVTFYIYKKVNNEFVQFT----------------------------------DTYYTLGRTVSDFTPVS
AYSKFCQLKNAIYFSPSKPK-----CVCTRGPTHASINGVVVEA-----------PDRGTAFWYAMRKDGAFVQPT----------------------------------DGYFTQSRTVDDFQPRT
SLEKFLTLPNGILISDRKIK----NYPCVVGPDYAYFNGATIRDS--------ETIKQPVKFYIYKKLNGEFLQFS----------------------------------DSIYTQGRSCSDFEPCT
SLEKFMSTPNAIFISDRKIK----KYPCMVGPDYAYFNGAIIRDS--------DVVKQPVKFYLYKKVNNEFIDPT----------------------------------ECIYTQSRSCSDFLPLS
ALEAFKKCRNGVYINTTKIK----SLSMIKGPQRADLNGVVVEKV----------GDSDVEFWFAVRKDGDDVIFSRTGSLEPSHYRSPQGNPGGNR-VGDLSGNEALARGTIFTQSRLLSSFTPRS
ALEAFKRSNNGVYISTTKVK----SLSMIRGPPRAELNGVVVDKV----------GDTDCVFYFAVRKEGQDVIFSQFDSLGVSSNQSPQGNLGSNGKPGNVGGNDALSISTIFTQSRVISSFTCRT
ALEAFKKCRNGVYINTTKIK----NLSMIKGPQRADLNGVVVEKV----------GDSDVEFWFAMRSDGDDVIFSRTESLEPSHYRSPQGNPVGNR-VGDLSGNEALARGTIFTQSRFLSSFAPRS
QVDLFRNARNGVLITEGSVK----GLTPSKGPAQASVNGVTLIG-----------ESVKTQFNYFKKVDGIIQQLP----------------------------------ETYFTQSRDLEDFKPRS
SYERFTLSTNAVLFSATAVKTGGKSLPAIK-LNFGMLNGNAIATVKSE--D---GNIKNINWFVYVRKDGKHVDHY----------------------------------DGFYTQGRNLQDFLPRS
SFERFSLCRNGVLISTTAVK----KLSAIK-LNYGYLNGFPITSH----------DNKPVTWYYYVRKDGVFVDQC----------------------------------DGIFTQGRNVSIFEPRS
AFERFTVTKNAVLISLTAVK----KLTAIK-LTYGYLNGVPVFTH----------EDKPFTWYIYTRKDGAFVEYP----------------------------------DGYFTQGRVISDFQPRS
SFERFTMAKDAVLYSTTCIK----KLTCIK-VNFGYLNGNAVSTTKEV--VGGETREKNVTWYIYTRKDGAFVDRY----------------------------------DGYYTQGRNANDFVARS
SLERFTLANNAVLFSRQPIK----KLTGFK-INYGFLNGVPVSTT----------EGKPVVWYFYVRSNGVNVDYV----------------------------------DGYYTQGRTISTFLPRS
SFERFTVAKNGVLISNVAIK----KLVGMK-LSYGFLNGVPVSTC----------ENKPVVWYIYVRKDGQFVDQF----------------------------------DGYYTQGRNVSEFLPRS
SFERFTLDPDAVLISLTAVK----KLTPIK-ISYGYLNGVAVSQH----------EKKPLTWYIYTRKGGKFDDYP----------------------------------EGFYTQGRTSADFKPRS
SFERFTTTKDAVLISNNAVK----GLSAIK-LQYGFLNDLPVSTV----------GNKPVTWYIYVRKNGEYVEQI----------------------------------DSYYTHGRTFETFKPRS
SYERFTMCKDGVLISNSAIK----GLSPIT-LNFGYLNDLPVSTV----------GNKPVKWYVYVRQNNTYVEQL----------------------------------DGFYSQGRTFSTFKPRS
SFERFTLTRNAVLISNVAIK----KLVGMK-IAYGLLNGVPVSVC----------ENKPVTWYIYVRKDGQFVDQY----------------------------------DGYYTQGRNIAEFLPRS
AFERFTLCKNGVLISNVAIK----KLRGIR-LNFGYLNGVAVSSITEG--E----TTKPVDWYIYQRKDGSFVEPV----------------------------------DGYYSQGRNASTFLPRS
SFERFSMCRDGVLISTSAVK----KLSAIK-LNYGYLNGEPVTTS----------EDKPITWYFYVRKDGQFLDQC----------------------------------DSIFTQGRSAENFVPRT
SLERFISCDDGVLFQTQALK----GKTAIH-LNFGYLNGVPVSTTDVE--VDGEIVKKKVDLYVYVRKNGQFVDQF----------------------------------DGFYSQGRTVSTFKPRS
SYERFTTSKDGVLISNSAIK----GLVPIA-LNFGYLNNLPVSTV----------GNKPVKWYIYVRKNGVYVEHI----------------------------------DGFYSQGRTFDTFKARS
SYERFTLTTNAVLFSTVVIK----NLTPIK-LNFGMLNGMPVSSIKGD--K---GVEKLVNWYIYVRKNGQFQDHY----------------------------------DGFYTQGRNLSDFTPRS
SYERFTLTNNAVLVSNTAIN----KLTPIK-LNFGMLNGLPVSTTKND--K---GVDKPVNWYIYVRKNGQFLDHY----------------------------------DGFYTQGRNLADFLPRS
SLERFSMTQNAVLMSLTAVK----KLTGIK-LTYGYLNGVPVNTH----------EDKPFTWYIYTRKNGKFEDYP----------------------------------DGYFTQGRTTADFSPRS
SFERFTTTRDAVLISNNAVK----GLSAIK-LQYGLLNDLPVSTV----------GNKPVTWYIYVRKNGEYVEQI----------------------------------DSYYTQGRTFETFKPRS

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

3663*4553*+977842365----0646538726947**67933-----------232282*77659277336356----------------------------------2779*68*2545*2748

87***55538+**6835696----462783-969*7**5379552----------22*373796*6*557244934----------------------------------987986**6444*27*8

6663*43538+97783336+----064654-625+28*5549230----------233263976659377246423----------------------------------47798+8*6645*3758

                                                                                                                               

SLERFTL+RNGVLISTTAIKTGGKKLSAIKGPNYGYLNGVPVSTVK+++Q++GEGGDKPVTWYIYVRK+GQFVDFS+TDSLGVS+YWSPQGNPGGN+KPGNVGGNDALARDGYYTQGRTLSDFKPRS
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MERS-CoV
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SARS-CoV
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Bat-CoV-1A
BtCoV512
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BtNv-AlphaCoV
BtRf-AlphaCoV
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Mink-CoV
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NL63-related
Porcine-EDV

TGE

TMERDFLELDMHGFIQRYNLEKYAFEHIVYGDFSHKQIGGLHLLIGLIKRCNESTIDIEEFLT-MDSTIHNYFVTDQNTGSSKAVCSVIDLLLDDFVEIIKSQDLTVVSKVVKVFIDFRDFDFMLWC
DMEKDFIALDQDLFIQKYGLEDYAFEHIVYGNFNQKIIGGLHLLIGLYRRQQTSNLVIQEFVS-YDSSIHSYFITDEKSGGSKSVCTVIDILLDDFVALVKSLNLNCVSKVVNVNVDFKDFQFMLWC
QMEIDFLELAMDEFIERYKLEGYAFEHIVYGDFSHSQLGGLHLLIGLAKRFKESPFELEDFIP-MDSTVKNYFITDAQTGSSKCVCSVIDLLLDDFVEIIKSQDLSVVSKVVKVTIDYTEISFMLWC
EMETDFLNLSQQDFLVKYDLEGYGLEHIAYGQFE-SVIGGLHLLIGVVLRKKVSDIRLESVLG-ND-TVTSYAVVDKPTAANKQVCSVFDVLLDDFVALLKEQDRTVVSKVVQVTLDFKVYRFMLWC
DLERDFIDMDDNLFIAKYGLEDYAFDHIVYGSFNHKVIGGLHLLIGLFRRKKKSNLLIQEFLQ-YDSSIHSYFITDQECGSSKSVCTVIDLLLDDFVSIVKSLNLSCVSKVVNINVDFKDFQFMLWC
DMEKDFIALDEEMFIQKYGLEDYAFDHIVYGSFNQKIIGGLHLLIGLFRRHQKSNLVVQEFVS-YDSSIHSYFITDDKSGSSKSVCTVVDILLDDFVALVKSLNLNCVSKVVNVNVDFKDFQFMLWC
EMERDFVQLEDEVFIQKYGLEDYAFEHIVYGSFNQKIIGGLHLLIGLYRRQQTSKLEIQEFIE-YDSSIHSYFITDQKSGSSKSVCTVLDLLLDDFVALVKSLDLNCVSKVVNVNVDFKDFQFMLWC
PMEEDFLVLDSDVFIKKYGLEDYAFEHVVYGDFSHTTLGGLHLLIGLYKKMREGHILMEEMLK-DRATVHNYFITDSNTASYKAVCSVIDLRLDDFVTIIKEMDLDVVSKVVKVPIDLTMIEFMLWC
EMEKDFLALDSDVFIKKYKLEAYAFEHVVYGDFSRTTLGGLHLLIGLYKKHQEGHIIMEEMLK-ERATVHNYFVTESNTASFKAVCSVIDLKLDDFVDIIKAMDLSVVSKVVKIPIDLTMIEFMLWC
QLEIDFLDLEQSCFLDKYDLHDLGLEHIVYGQFD-GTIGGLHLLIGAVRRKRTAHLVMETVLG-TD-TVTSYAVIDQPTASSKQVCSVVDIILDDFIALIKAQDRSVVSKVVQCCLDFKVFRFMLWC
QMEKDFLSMESNVFIKKYNLEDYAFEHVVYGDFSHTTLGGLHLLIGLYKKSLEGHIIMEEMLK-ESATIHNYFITETNTASFKAVCSVIDLTLDDFVQLLKSLDLGVVSKVVKIPIDLMFVEFMLWC
DMEKDFLSFDSDVFIKKYGLENYAFEHVVYGDFSHTTLGGLHLLIGLYKKQQEGHIIMEEMLK-GSSTIHNYFITETNTAAFKAVCSVIDLKLDDFVMILKSQDLGVVSKVVKVPIDLTMIEFMLWC
EMEKDFMDLDDDVFIAKYSLQDYAFEHVVYGSFNQKIIGGLHLLIGLARRQQKSNLVIQEFVT-YDSSIHSYFITDENSGSSKSVCTVIDLLLDDFVDIVKSLNLKCVSKVVNVNVDFKDFQFMLWC
DMEKDFIALDQDVFIQKYGLEDYAFEHIVYGNFNQKIIGGLHLLIGLYRRQQTSNLVVQEFVS-YDSSIHSYFITDEKSGGSKSVCTVIDILLDDFVALVKSLNLNCVSKVVNVNVDFKDFQFMLWC
EMEKDFMDLDEDVFVTKYSLQDYAFEHVVYGSFNQKIIGGLHLLIGLARRQRKSNLVIQEFVS-YDSSIHSYFITDENSGSSKSVCTVIDLLLDDFVDILKSLNLNCVSKVVNVNVDFKDFQFMLWC
QMETDFLELAMDEFIQRYKLEGYAFEHIVYGDFSHGQLGGLHLMIGLAKRSQDSPLKLEDFIP-MDSTVKNYFITDAQTGSSKCVCSVIDLLLDDFVEIIKSQDLSVISKVVKVTIDYAEISFMLWC
TMEEDFLNMDIGVFIQKYGLEDFNFEHVVYGDVSKTTLGGLHLLISQVRLSKMGILKAEEFVAASDITLKCCTVTYLNDPSSKTVCTYMDLLLDDFVSLLKSLDLTVVSKVHEVIIDNKPWRWMLWC
EMESDFLNLDMGLFISKYGLEDYAFEHIVFGDVSKNTLGGLHLLISQVRLSKMGVLKVEDFVSSADSTLKSCSVTYVNDPSSKMVCTYMDILLDDFVNVLKSLDLSVVSKVHEVIVDCKVYRWMLWC
NMEEDFLNMDMGLFISKYGLEDYGFEHVVFGDVSKTTLGGLHLLISQIRLSKIGVLKVEDFVSSSDSTLKSCTVTYVDNPSSKMVCTYVDLLLDDFVNILKSVDLSVVSKVHEVVIDCKVWRWMLWC
QMEKDFLAMDTGLFISKYGLEDYNFEHIVYGDVSKTTLGGLHLLISQVRLSQIGILKVNDFGGADDSTLKCCTVTYINDPSSKVVCTYMDLLLDDFVTILKSLDLSVVSKVHEVLVDCKIWRWMLWC
QMEEDFLNMDEGFFISKYGLEDFAFEHVVYGDVSKTTLGGLHLLISQVRLGKMGVLNVEDFVSSNDSTLKSCTVTYANDPSSKMVCTYVDLLLDDFVCLLKSLDLSVVSKVHEVVLDCKIWRWMLWC
DMEKDFLEMDMSVFISKYGLEDYAFEHVVYGDVSKTTLGGLHLLISQVRLQKLGVLKIEDFTSSDDGTLKCCTVTFANDPSSKMVCTYMDLLLDDFVLILKSLDLSVVSKVQEVIVDCKMWRWMLWC
TMEEDFLNMDTGLFISKYGLEDYAFEHVVYGDISKTTLGGLHLLISQVRLSKLGILKIDEFIAAGDSTLKSCTVTFADNPSSKSVCTYMDLLLDDFVTIMKSLDLSVVSKVHEVMVDCKMWRWMLWC
TMEEDFLSMDTTLFIQKYGLEDYGFEHVVFGDVSKTTIGGMHLLISQVRLAKMGLFSVQEFMTNSDSTLKSCCITYADDPSSKNVCTYMDILLDDFVTIIKSLDLNVVSKVVDVIVDCKAWRWMLWC
KMEEDFLAMDTTTFIQKYGLEDYGFEHVVFGDVSKTTVGGMHLLISQIRLANMGLFSAQDFMMNSDSTLKSCCITYADDPSSKSVCTYMDILLDDFVIIVKSLDLSVVSKVVDVVIDCKVWRWMLWC
DMEKDFLEMDMGMFINKYGLEDYAFEHVVYGDVSKTTLGGLHLLISQVRLQKMGVLKIDEFTSSNDGTLKSCTVTYANNPSSKMVCTYMDLLLDDFVTILKNLDLDVVSKVQEVIIDCKVWRWMLWC
QMEKDFLELDTGLFISKYGLEDFNFEHIVYGDVSKTTLGGLHLLISQVRLARIGVLKVEDFVDSADDTLHSCSVTYANDPSSKSVCTYMDILLDDFVVILRNLDLSVTSKVHDVIVDCKAWRWMLWC
QMETDFLELDMGLFISKYGLENFAFEHIVYGDVSKTTLGGLHLLISQVRLSKMGILKVEEFVHTGDSSLRCASVTYVDNPSSKMVCSYMDILLDDFVTLLKTLDLSVVSKVHEVIVDCKVYRWMLWC
TMESDFLELDTDLFINKYGLQDYGFEHVVYGDFSKSTIGGLHLLISQIRLARIGYLKIDDFGGNSDSTVKCCSVTCIEN-SSKVVCSYVDLLLDDFVTILKSLDLSVVSKVHDVVIDGKPWRWMLWC
KMEEDFLSMDTTLFIQKYGLEDYGFEHVVFGDVSKTTLGGMHLLISQVRLSKMGLFSVQEFMTNSDSTLKSCCITYADDPSSKSLCTYMDILLDDFVTIVKGLDLSVVSKVVDVVVDCKVWRWMLWC
DMEYDFLNMDMGVFINKYGLEDFNFEHVVYGDVSKTTLGGLHLLISQFRLSKMGVLKADDFVTASDTTLRCCTVTYLNELSSKVVCTYMDLLLDDFVTILKSLDLGVISKVHEVIIDNKPYRWMLWC
VMENDFLNMDIGVFITKYGLEEFNFEHVVYGDVSKTTLGGLHLLISQVRLSKMGILKADDFVSTSDNTLRCCTVTYLNDPSSKVVCTYMDLLLDDFVTILRSLDLSVVSKVHEVIIDNKSYRWMLWC
DMEKDFLSMDMGLFINKYGLEDYGFEHVVYGDVSKTTLGGLHLLISQVRLACMGVLKIDEFVSSNDSTLKSCTVTYADNPSSKMVCTYMDLLLDDFVSILKSLDLSVVSKVHEVMVDCKMWRWMLWC
TMEEDFLSMDTTLFIQKYGLEDYGFEHVVFGDVSKTTIGGMHLLISQVRLAKMGLFSVQEFMNNSDSTLKSCCITYADDPSSKNVCTYMDILLDDFVTIIKSLDLNVVSKVVDVIVDCKAWRWMLWC

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

49*3**8384433*929*3*537+89*98**6*6146+*****9**75593438283885792-3528969*7979337+85*6**8*7*94****94+9*4785399****6859*74365*****

3**3***49*456**7****8797***9*9**7**8*9**9******7**659*685779*6275*38987979*77770***59*8*8*+******598979**5*7***39*89*7*4+******

59*2**9494344*+49*3*859789*9+9*679146+**9**+*875953638282779763-3528957759+4336785*5+*868*+6****+4+994785599***35959*572759****

                                                                                                                               

DMEKDFL+LDMGLFIQKYGLEDYAFEHVVYGDFSKTTLGGLHLLISQVRLSKMGVLK+EEFVSSSDSTLKSCFVTYANDPSSKSVCTYMDLLLDDFVTILKSLDLSVVSKVVEVIVDCK+WRWMLWC



8130 8140 8150 8160 8170 8180 8190 8200 8210 8220 8230 8240 8250

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

KDGVVQTFYPRLQSSSEWQPGQSMPRLYKIQTMCMEKCELLNYGQPPKLPNGILMNVAKYTQLCQYLNKTTIAVPAKMRVIHFGAGSEKGIAPGSTVLKQWLPKDAILVDNDLNDFASDADVTIIGN
NDEKVMTFYPRLQAASDWKPGYSMPVLYKYLNSPMERVSLWNYGKPVTLPTGCMMNVAKYTQLCQYLNTTTLAVPVNMRVLHLGAGSEKGVAPGSAVLRQWLPAGTILVDNDLYPFVSDSVATYFGD
KDGHVETFYPKLQSSQAWQPGVAMPNLYKMQRMLLEKCDLQNYGDSATLPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIHFGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGD
KDGQIATFYPQLQSKQDWKPGYSMPALYKVQNAVLEPCLLHNYGQPARLPYGTLMNVAKYTQLCQYLNTCTLSVPAKMRVMHFGAGSDKGVCPGTSVLKQWLPTDALLVDNDLDRCVSDANYTFVGN
NDNKIMTFYPKMQATNDWKPGYSMPVLYKYLNVPLERVSLWNYGKPINLPTGCMMNVAKYTQLCQYLNTTTLAVPVNMRVLHLGAGSDKEVAPGSAVLRQWLPSGSILVDNDLNPFVSDSLVTYFGD
NEEKVMTFYPRLQAASDWKPGYSMPVLYKYLTSPMERVNLWNYGKPITLPTGCMMNVAKYTQLCQYLNTTTLAVPVNMRVLHLGAGSEKGVAPGSAVLRQWLPAGTILIDNDLYPFVSDSVATYFGD
NSDKVMTFYPRLQAASDWKPGYTMPVLYKYLNSSMERVDLWNYGKVIPLPTGCMMNVAKYTQLCQYLNTTTLAVPANMRVLHLGAGSDKGVAPGSAVLRQWLPAGTILIDNDLNPFVSDSVATYFGD
RDGKVQTFYPRLQATNDWKPGLTMPSLFKVQQMNLEPCLLANYKQSIPMPNGVHMNVAKYMQLCQYLNTCTLAVPANMRVIHFGAGCEKGVAPGTSVLRQWLPLDAVLIDNDLNEFVSDADITIFGD
KDGQVQTFYPRLQAINDWKPGLAMPSLFKVQNSNLEPCMLPNYKQSIPMPQGVHMNIAKYMQLCQYLNTCTIAVPANMRVMHFGAGSDKGVAPGSSVLRQWLPTDAILIDNDLNEYVSDADITLFGD
KGGKISTFYPQLQAKQDWKPGYSMPALYKVQNAVLEPCLLHNYGQAARLPSGTLMNVAKYTQLCQYLNTCSLAVPAKMRVMHFGAGSDKGVCPGTAVLKQWLPADAYLVDNDLCYCASDADSTYVGS
KEGQVQTFYPRLQASNDWKPGLAMPSLFKVQNVKLEPCQLVNYGQSMSMPRGVHMNIAKYMQLAQYLNTCTIAVPANMRVMHFGAGSDKGVSPGTSVLRQWLPSDAVLIDNDINNFVSDADITLFGD
KDGQVQTFYPRLQASADWKPGHAMPSLFKVQNVNLERCELANYKQSIPMPRGVHMNIAKYMQLCQYLNTCTLAVPANMRVIHFGAGSDKGIAPGTSVLRQWLPTDAIIIDNDLNEFVSDADITLFGD
NEEKVMTFYPRLQAAADWKPGYVMPVLYKYLESPLERVNLWNYGKPITLPTGCMMNVAKYTQLCQYLSTTTLAVPANMRVLHLGAGSDKGVAPGSAVLRQWLPAGSILVDNDVNPFVSDSVASYYGN
NDEKVMTFYPRLQAASDWKPGYSMPVLYKYLNSPMERVSLWNYGKPVTLPTGCMMNVAKYTQLCQYLNTTTLAVPVNMRVLHLGAGSEKGVAPGSAVLRQWLPAGTILVDNDLYPFVSDSVATYFGD
NEEKVMTFYPRLQAAADWKPGYVMPVLYKYLESPLERVNLWNYGKPITLPTGCLMNVAKYTQLCQYLNTTTIAVPANMRVLHLGAGSDKGVAPGSAVLRQWLPAGSILVDNDVNPFVSDSVASYYGN
KDGHVETFYPKLQASQAWQPGVAMPNLYKMQRMLLEKCDLQNYGENAVIPKGIMMNVAKYTQLCQYLNTLTLAVPYNMRVIHFGAGSDKGVAPGTAVLRQWLPTGTLLVDSDLNDFVSDADSTLIGD
KDNAVATFYPQLQS-AEWKCGYSMPGIYKTQRMCLEPCNLYNYGAGLKLPSGIMFNVVKYTQLCQYFNSTTLCVPHNMRVLHLGAGSDYGVAPGTAVLKRWLPHDAIVVDNDVVDYVSDADFSVTGD
KDYKVQTFYPQLQS-AEWKCGYSMPSLYKVQRMCLEPCNLYNYGASIKLPDGIMFNVVKYTQLCQYLNSTTMCIPHSMRVLHLGAGSDKGVAPGTSVLRRWLPTDAVIVDNDVNDYVSDADISVTGD
KDHKVQTFYPQLQS-AEWKCGYSMPSIYKIQRMCLEPCNLYNYGSGLKLPDGIMFNVVKYTQLCQYLNSTTMCVPHHMRVLHLGAGSDKGVAPGTAVLRRWLPLDAVIVDNDVNDYVSDADFSYTGD
KDAHVETFYPQLQS-SEWKCGYSMPSLYKIQRMCLDTCNLYNYGAGLKLPDGIMFNTLKYTQLCQYLNSTTMCVPHNMRVLHLGAGSDKGVAPGTCVLKRWLPLDAIVVDNDINDYVSDADFSYTGD
KDNKVQTFYPQLQS-AEWKCGYSMPTLYKIQRMCLEPCNLYNYGEGVRLPEGIMFNVVKYTQLCQYLNSTTMCVPHNMRVLHLGAGSDKGVAPGTAVLRRWLPSDAVILDNDVNTYVSDADFSHTGD
KDHKVQTFYPQLQS-AEWKCGYSMPSLYKIQRMCLEPCNLYNYGTGLKLPDGIMFNVVKYTQLCQYLNSTSMCVPHNMRVLHLGAGSDKGVAPGTAVLKRWLPSDAIVVDNDVNDYVSDADYSVTGD
KDHKVQTFYPQLQS-AEWKCGYSMPALYKIQRMCLEPCNLYNYGAGIKLPDGIMFNVVKYTQLCQYLNSTTMCVPHHMRCLHLGAGSDKGVAPGTAVLKRWLPIDAVIVDNDVNDYVSDADFSYTGD
ENSQIKTFYPQLQS-AEWNPGYSMPTLYKIQRMCLERCNLYNYGAQVRLPDGITTNVVKYTQLCQYLNTTTVCVPHKMRVLHLGAAGASGVAPGSTVLRRWLPDDAILVDNDLRDYVSDADFSVTGD
ENASIKTFYPQLQS-AEWKPGYSMPNLYKIQRMCLERCNLYNYGASLQLPDGITTNVIKYTQLCQYLNTTSMCVPHKMRVLHLGAGSHDGVAPGTSVLRRWLPDDAILVDNDVRDYVSDADFSITGD
KGHKVQTFYPQLQS-AEWKCGYSMPSIYKIQRMCLEPCNLYNYGASIKLPDGIMFNVVKYTQLCQYLNSTTMCVPYNMRVLHLGAGSDKGVAPGTAVLRRWLPSDAIIVDNDVEDYVSDADYSITGD
KDSKVATFYPQLQS-AEWKCGYSMPSLYKIQNMCMDACNLYNYGASIKLPDGIMFNVVKYTQLCQFLNTTTMCVPHNMRVLHLGAGSDKGVAPGTAVLRRWLPDDAIIVDNDVNDYVSDADFSITGD
KDHKVQTFYPQLQS-AEWKCGYSMPSLYKIQRMCLEPCNLYNYGASIKLPDGIMFNVVKYTQLCQYLNSTTMCVPHNMRVLHLGAGSDKGVAPGTTVLRRWLPDDAVIVDNDVNDYVSDADMSVVGD
KDNKVSTFYPQLQS-SEWKCGYSMPPLYKIQSMILAPCSLYNYGKSIKLPEGIMFNVVKYTQLCQYLNTTSMCVPHKMRVLHLGAGSDKGVAPGTAVLRNWLPEDALLVDNDLYDYVSDADISYTGD
ENATIKTFYPQLQS-AEWKPGYSMPNLYKIQRMCLERCNLYNYGASLQLPDGITTNVIKYTQLCQYLNTTSICVPHKMRVLHLGASSHDGVAPGTSVLRRWLPDDAILVDNDVRDYISDADFSITGD
KDNHLSTFYPQLQS-AEWKCGYAMPQIYKLQRMCLEPCNLYNYGAGIKLPSGIMLNVVKYTQLCQYLNSTTMCVPHNMRVLHYGAGSDKGVAPGTTVLKRWLPPDAIIIDNDINDYVSDADFSITGD
KDNHLATFYPQLQS-ADWKCGYSMPQIYKLQRMCLEPCNLYNYGAGIKLPSGIMLNVVKYTQLCQYLNSTTMCVPHNMRVLHYGAGSDKGVAPGTAVLKRWLPPDAIIIDNDINEYVSDADFSITGD
KDHKLQTFYPQLQA-SEWKCGYSMPSIYKIQRMCLEPCNLYNYGAGVKLPDGIMFNVVKYTQLCQYLNSTTMCVPHHMRVLHLGAGSDKGVAPGTAVLRRWLPLDAIIVDNDSVDYVSDADYSVTGD
ENSHIKTFYPQLQS-AEWNPGYSMPTLYKIQRMCLERCNLYNYGAQVKLPDGITTNVVKYTQLCQYLNTTTLCVPHKMRVLHLGAAGASGVAPGSTVLRRWLPDDAILVDNDLRDYVSDADFSVTGD

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

644394****79*8364*7**36**3*9*675529*493*1**555529*4*75**9***8**9***9778+8**56***9*8***79*497**87**9****3576+9*9*94278**844876*7

753393*******8-89*68**8**5+**7*6*8943*9*****3697**6**86*89*******98*8*88*9*84**9**7**8823*****87**97***0**999***526*9****7*48**

542693****7+*8-64*68*66**5+9*6755599493*3**535749*4*746*97**8**+*+++87899+*35**+9*7**+824+99**87**98***257999*9*93578**854866*8

                                                                                                                               

KDGKVQTFYPQLQSAAEWKPGYSMPSLYKIQRMCLEPCNLYNYGASIKLPDGIMMNVAKYTQLCQYLNTTT+CVPHNMRVLHLGAGSDKGVAPGTAVLRRWLPADAILVDNDLNDYVSDADFSYTGD



8260 8270 8280 8290 8300 8310 8320 8330 8340 8350 8360 8370 8380

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

CVTFHTETKWDLLVSDMYDCDFKSTTMGENYSKDSFFPYLCGFIKNKLSIGGSVAIKITEHSWSADLYNLMGHFAWWTAFCTNVNASSSEAYLIGVNYVGKE--VEKIDGNIMHANYIFWRNYSPFN
CITLPFDCQWDLIISDMYDPITKNIG-EYNVSKDGFFTYICHMIRDKLALGGSVAIKITEFSWNAELYKLMGYFAFWTVFCTNANASSSEGFLIGINYLGKP--KVEIDGNVMHANYLFWRNSTVWN
CATVHTANKWDLIISDMYDPKTKNVT-KENDSKEGFFTYICGFIQQKLALGGSVAIKITEHSWNADLYKLMGHFAWWTAFVTNVNASSSEAFLIGCNYLGKP--REQIDGYVMHANYIFWRNTNPIQ
CELFSTNHKWDLVISDMYDARTKQVN-GDNISKEGFFTYLTGFIKSKLALGGSIAVKITEHSWNADLYAMMGHFGWWTCFCTSVNSSSSEAFLIGINYLGRG---QLLDGDQLHANYVFWRNSTLMQ
CMTLPFDCHWDLIISDMYDPLTKNIG-DYNVSKDGFFTYICHLIRDKLSLGGSVAIKITEFSWNADLYKLMSCFAFWTVFCTNVNASSSEGFLIGINYLGKS--SFEIDGNVMHANYLFWRNSTTWN
CITLPFECQWDLIISDMYDPITKNIG-EYNVSKDGFFTYICHMIRDKLALGGSVAIKITEFSWNAELYKLMGYFAFWTVFCTNANASSSEGFLIGINYLGKP--KVDIDGNVMHANYLFWRNSTVWN
CVTLPFDCQWDLIISDMYDPITKNIG-EYNVSKDGFFTYICHLIRSKLALGGSVAIKITEFSWNAELYSLMGKFAFWTVFCANANASSSEGFLVGINYLGKS--KVEIDGNVMHANYLFWRNSQMWN
CVTVHVGQQVDLLISDMYDPCTKAVG-EVNQTKALFFVYLCNFIKNNLALGGSVAIKITEHSWSADLYKIMGRFAYWTVFCTNANASSSEGFLIGINFLGEL--KEEIDGNVMHANYIFWRNSTPMN
CVTVRVGQQVDLLISDMYDPSTKVVG-ETNEAKALFFVYLCNFIKNNLALGGSVAIKITEHSWSAELYELMGRFAWWTVFCTNANASSSEGFLIGINYLGEL--KEVIDGNVMHANYIFWRNTTLMN
CETFFSVNKWDFIFSDMYDARTKNTS-GDNTSKEGFFTYLTGFIRSKLALGGSIAIKITEHSWSADLYAIMGHFNWWTCFCTSVNSSSSEAFLIGVNYIGVG---ALLDGWQMHANYVFWRNSTVMQ
CATVRIGQQVDLVISDMYDPSTKNVR-ESNDSKALFFTYLCNFINRNLALGGSVAIKITEHSWSAELYELMGKFAWWTVFCTNANASSSEGFLIGVNYLGTF--KEVIDGSAMHANYIFWRNSTPMN
CVTVRVGQQVDLVISDMYDPTTKNVT-GSNESKALFFTYLCNLINNNLALGGSVAIKITEHSWSVELYELMGKFAWWTVFCTNANASSSEGFLLGINYLGTI--KENIDGGAMHANYIFWRNSTPMN
CITLPFDCQWDLIISDMYDPLTKNIG-EYNVSKDGFFTYLCHLIRDKLALGGSVAIKITEFSWNAELYSLMGKFAFWTIFCTNVNASSSEGFLIGINWLNKT--RTEIDGKTMHANYLFWRNSTMWN
CITLPFDCQWDLIISDMYDPITKNIG-EYNVSKDGFFTYICHMIRDKLALGGSVAIKITEFSWNAELYKLMGYFAFWTVFCTNANASSSEGFLIGINYLCKP--KVEIDGNVMHANYLFWRNSTVWN
CITLPFDCQWDLIISDMYDPLTKNIG-EYNVSKDGFFTYLCHLICDKLALGGSVAIKITEFSWNAELYSLMGKFAFWTIFCTNVNASSSEGFLIGINWLNRT--RTEIDGKTMHANYLFWRNSTMWN
CATVHTANKWDLIISDMYDPRTKHVT-KENDSKEGFFTYLCGFIKQKLALGGSIAVKITEHSWNADLYKLMGHFSWWTAFVTNVNASSSEAFLIGANYLGKP--KEQIDGYTMHANYIFWRNTNPIQ
CATVYLEDKFDLLISDMYDGRTKAID-GENVSKEGFFTYINGFICEKLAIGGSIAIKVTEYSWNKKLYELVQRFSFWTMFCTSVNTSSSEAFVVGINYLGDFAQGPFIDGNIIHANYVFWRNSTVMS
CTTLYLQDKFDLVISDMYDGRIKQMD-GENVSKDGFFVYINGVITEKLALGGTVAIKITEYSWNKRLYELIQKFSYWTMFCTSVNTSSSEASLIGVNYLGDFATDPIIDGNVLHANYIFWRNSTVMA
CASMYLTDKFDLVISDMYDGRTKSCD-GDNVSKEGFFPYINGVITEKLALGGTVAIKITEFSWNKKLYELIQKFEYWTLFCTSVNTSSSEAFLIGVHFLGDFSTNAIIDGNIMHANYIFWRNSTIMT
CNTLFLEDKFDLVISDMYDGRTKLCD-GENVSKEGFFPYINGVILNKLSLGGTVAIKITEYSWNKRLYEIIQKFEFWTLFCTSVNTSSSEAFLIGVNYLGDFCERPVTDGNTMHANYIFWRNSTIMT
CSTLYLTDKFDLVISDMYDGRIKAID-GANVSKDGFFTYINGVICEKLALGGTAAIKITEYSWNRKLYELMQKFAYWTLFCTSVNTSSSEAFLIGVNYLGDFSETPVIDGATCHANYIFWRNSTLMA
CSTVYLEDKFDLVISDMYDGRVKQND-GENVSKEGFFTYINGVINEKIALGATVAIKITEYSWNKRLYELIQRFEFWTLFCTSVNTSSSEAFLIGVNYLGNFANNPILDGNTMHANYIFWRNSTIMS
CTTLYLADKFDLVISDMYDGKIKLCD-GDNVSKEGFFTYINGVICEKLAIGGTVAIKITEHSWNKRLYELIQRFEYWTMFCTSVNTSSSESFLIGVHYLGDYATTPVIDGNTMHANYIFWRNSTMMT
CTSLYIEDKFDLLISDLYDGSTKSID-GENTSKDGFFTYINGFIKEKLSLGGSAAIKITEFSWNKDLYELIQRFEYWTVFCTSVNTSSSEGFLIGINYLGPYCDKAIVDGNIMHANYIFWRNSTIMA
CTTMYLEDKFDLLISDMYDGTTKAID-GNNVSKDGFFPYVNGFIKEKLSLGGTVAIKLTEFSWNKELYELIQRFEYWTMFCTSVNTSSSEAFLIGVNYLGEFSEKPIVDGNVMRANYIFWRNSTVMA
CSTVYLEDKFDLVISDMYDGKTKHCD-GENVSKEGFFVYFNGVINEKLALGASVAIKVTEYSWNKKLYELVQRFEFWTLFCTSVNTSSSEAFLVGINYLGTFSDKPVIDGNVVHANYIFWRNSTIMS
CTHVYVEDKFDLLISDMYDGKIKSID-GDNVSKDGFFTYINGFIREKLALGGAMAVKITEYSWNKQLYEIAQKFEYWTLFCTSVNTSSSEAFLIGINYLGDFSSASVIDGNVMHANYIFWRNSTIMT
CTTLYLQDKFDLVISDMYDGRIKHID-GENVSKDGFFVYLNGVITEKLALGGSVAIKITEHSWNKRTYELIQKFAYWTLFCTSVNTSSSEAFLIGVNYLGDLNTTPIVDGNVMHANYIFWRNSTIMA
CCSMYLDDKFDLVVSDMYDGKTKQID-GDNVSKDGFFVYINGVITERLSLGGTVAIKVTEFSWNRKLYELIQRFEYWTVFCTSVNTSSSEGFLIGVNYLGNFCDKPIIDGCTMHANYIFWRNSTVMA
CTSMYLEDKFDLLISDMYDSTNKSID-GNNVSKEGFFPYINGFIREKLSLGGSVAIKLTEYSWNKELYELIQRFEYWTMFCTSVNTSSSEAFLIGVNYMGDYSEKCIIDGNVMHANYIFWRNSTVMA
CATVYLEDKFDLLISDMYDGRIKFCD-GENVSKDGFFTYLNGVIREKLAIGGSVAIKITEYSWNKYLYELIQRFAFWTLFCTSVNTSSSEAFLIGINYLGDFIQGPFIAGNTVHANYIFWRNSTIMS
CATVYLEDKFDLLISDMYDGKTKSCD-GANVSKDGFFTYLNGVVREKLSIGGSIAIKITEYSWNKHLYELAQRFAFWTLFCTSVNTSSSEAFLIGINYLGDFAQGPFIDGNTVHANYIFWRNSTVMS
CSTLYLSDKFDLVISDMYDGKIKSCD-GENVSKEGFFPYINGVITEKLALGGTVAIKVTEFSWNKKLYELIQKFEYWTMFCTSVNTSSSEAFLIGVHYLGDFASGAVIDGNTMHANYIFWRNSTIMT
CTSLYIEDKFDLLVSDLYDGSTKSID-GENTSKDGFFTYINGFIKEKLSLGGSVAIKITEFSWNKDLYELIQRFEYWTVFCTSVNTSSSEGFLIGINYLGPYCDKAIVDGNIMHANYIFWRNSTIMA

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

*377243466*897*****727*274-32*37*45**6*+938*556*8+***9*9****7**989**39*84*79**7*9898*8****+9*9*7*99731--023+**259****9****67579

*748994*****99**9**856*26*-*4*8**9***6*7**79479+8+*+77*9*9**7***947**+7*9*49**8***********8599*9599*475536775*7788***9******8*7

*387364576*+99**9**737*275-33*4+*47**6*+837+566+8+*+87*9*9**7**946+*3+766*49**7*9+98*7****+++9*959+733--0239+*558+***9****89676

                                                                                                                               

CTTLYLEDKFDLVISDMYDGRTKNIDMGENVSKDGFFTYINGFIREKLALGGSVAIKITEFSWNKELYELMQRFA+WTVFCTSVNTSSSEAFLIGINYLGDF++KPIIDGNVMHANYIFWRNST+MN



8390 8400 8410 8420 8430 8440 8450

Bat-BCoV
Bovine-CoV
Covid-19
GCCDC1
HKU1
HKU14
HKU24
HKU4
HKU5
HKU9

Hedgehog-CoV
MERS-CoV

MHV
OC43

Rat-CoV
SARS-CoV

229E
Bat-CoV-1A
BtCoV512

BtMr-AlphaCoV
BtNv-AlphaCoV
BtRf-AlphaCoV

CDPHE15
FCoV

Ferret-CoV
HKU10
HKU2
HKU8

LuchengRn-CoV
Mink-CoV

NL63
NL63-related
Porcine-EDV

TGE

VSNYSLFDMSKFALKAKGTPVMSLKKEQINEMVLGLVEKGRLLIRD-TNSFVLTNDMMVNC-------------
GGAYSLFDMAKFPLKLAGTAVINLRADQINDMVYSLLEKGKLLVRD-TNKEVFVGDSLVNVI------------
LSSYSLFDMSKFPLKLRGTAVMSLKEGQINDMILSLLSKGRLIIRE-NNRVVISSDVLVNN-------------
LSSYSLYDLQRFSLRAKGTPVMTLNESQLNELVLNLLKAGRLLIRD-VSDVALSGVV-----------------
GGAYSLFDMTKFSLKLAGTAVVNLRPDQLNDLVYSLIERGKLLVRD-TRKEIFVGDSLVNTC------------
GGAYSLFDMAKFPLKLAGTAVINLKPDQINDMVYSLLEKGKLLIRD-TNKEVFVGDSLVNVI------------
GGSYSLFDMTKFPLKLAGTAVVNLKADQINDMVYSLIEKGKLLVRD-TNKECFTGDSLVNVSNLN---------
LSTYSLFDLSRFPLKLKGTPVLQLKESQINELVISLLSQGKLLIRD-NDTLNVSTDVLVNFRKRL---------
LSTYSLFDLSRFPLKLKGTPVLQLKESQINELVISLLSQGKLIIRD-NDTLSVSTDVLVNFYRKPHKRSKC---
LSSYSLYDLQRFPLRLKGTPVMSLKEDQLNELVLNLIRAGRLIVRD-AVDIGVRGVACSGV-------------
LSTYSLFDLSKFCLKLKGTPILQLKESQINELVVSLLSQGKLLIRD-NDTLSVSTDVLVNVYKSNPKRGNMYIC
LSTYSLFDLSKFQLKLKGTPVLQLKESQINELVISLLSQGKLLIRD-NDTLSVSTDVLVNTYRKLR--------
GGAYSLFDMSKFPLKAAGTAVVSLKPDQINDLVLSLIEKGKLLVRD-TRKEVFVGDSLVNVK------------
GGAYSLFDMAKFPLKLAGTAVINLRADQINDMVYSLLEKGKLLIRD-TNKEVFVGDSLVNVI------------
GGAYSLFDMSKFPLKAAGTAVVSLKPDQINDLVLSLIEKGRLLVRD-TRKEVFVGDSLVNVK------------
LSSYSLFDMSKFPLKLRGTAVMSLKENQINDMIYSLLEKGRLIIRE-NNRVVVSSDILVNN-------------
LSYNSVLDLSKFNCKHKATVVVQLKDSDINDMVLSLVRSGKLLVRG-NGKCLSFSNHLVSTK------------
MSYNSVLDLAKFQCRHKATVVIALKDNDISDVILGLIKNGKLFIRK-NGVVCSYGNHLVSTK------------
MSYNSVLDLSKFSCKHKATVVVNLKDSSVTDLVLGLLKNGKLLIRN-NGVVCGFSNHLVNSTK-----------
MSYNSVLDLSKFACKHKATVVVSLKDGDINSMVIGLVKSGKLLVRN-NNKLCGFSNHLVSTK------------
MSYNSVLDLTRFECKHKATVVVNLKESDVNEVVLGLVKSGKLLIRN-TGVVCGYAQPPHLSHV-----------
MSYNSVLDLAKFNCRHKATVIVSLKDKDINDVVLGLIRNGKLLIRN-NGIYMGFSNHLVSTK------------
MSYNSVLDLSKFACKHKATVVVNLKENAISDLVVSLVRSGKLLVRG-SGPLVNLSNHLVNTK------------
LSHNSVLDTPKFKCRCNNALIVNLKEKELNEMVVGLLRKGKLLIRN-NGKLLNFGNHLVNVP------------
LSYYSVFDLTKFKCKFNNALVVNLKESDINVMVKGLIKGGKLLVRN-NGKLLNFGNHLVNV-------------
MSYNSVLDLAKFNCKHRATAVIQLKDSDINDMVLGLIKRGKILVRM-NGTYMGFSNHLVSTKQR----------
MSYNSVLDLSKFRCKHKATVIITLKDKDITDMVLGLIKNGKLLIRN-SQKLLNFSNHLVTTK------------
MSYNSVLDLSKFECRHKATVVIALKDTDLSEVIVGLIRNGKLLIRK-NGSVCGYGNHLVSTK------------
LSYNSVLDVNKFRLKCKATPVLSLKDGSFTPLVLTLIKNGKLIVRD-TGVVVSFSNHLVNLTK-----------
LSYYSVFDLTKFKCKFNNALVVNLKDSDINVMVKGLIKGGKLLVRN-NGKLLNFGNHLVNV-------------
LSYNSVLDLSKFECKHKATVVVTLKDSDVNDMVLSLIKSGRLLLRN-NGRFGGFSNHLVSTK------------
LSYNSVLDLSKFECKHKATVVVTLKDSDVNDMVLGLIKSGRLLLRNSSGRFGGFSNHLVSTKQ-----------
MSYNSVLDLSKFNCKHKATVVVNLKDSSISDVVLGLLKNGKLLVRN-NDAICGFSNHLVNVNK-----------
LSHNSVLDTPKFKCRCNNALIVNLKEKELNEMVIGLLRKGKLLIRN-NGKLLNFGNHFVNTP------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

787***9*969*5*974**7987*624*+*99967*944*9*+9*9-62435737551110-------------

9*87**8*769*38956785996**9447828957*994*9+89*3-842677789354550------------

7837*97*759*28934785986*93369848947*944*9++9*3-8323544752++940------------

                                                                          

LSYYSV+DLSKFP+KHKGTVVVNLK+SQINDMVLSLIKKGKLLIRDSNGKLVGFGNHLVNTKK+++KR+++YIC
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----MFVFLVLLPLV-S----------SQC----VN--L-------TT--RTQLP---PAY--TNSFTRGVYYPDKVFRSSVLHSTQDL

----MFIFLLFLTLT-S----------GSD----LD--R-------CTTFDDVQA---PNYTQHTSSMRGVYYPDEIFRSDTLYLTQDL

-----MLLIIFILPT-TLAVIGDFNCTNFA----IN-----------D--LNTTVPRISEYVVDVSYGLGTYYILDRVYLNTTILFTGY

----MFLILLISLPT-AFAVIGDLKCTSDN----IN-----------D--KDTGPPPISTDTVDVTNGLGTYYVLDRVYLNTTLFLNGY

MIHSVFLLMFLLTPTESYVDVGPDSVKSAC----IEVDI-------QQTFFDKTW---PRP-IDVSKADGIIYPQGRTYSNITITYQGL

-----------------------------------------------------------------------------------------

--MKLFLILLVLPLASCFF-----TCNSNANLSMLQLGVPDNSSTIVTGLLPTHWFC-ANQSTSVYSANGFFYIDVGNHRSAFALHTGY

FLPFFSNVT---WFHAIHVSGTNGTKR----FDNP-VLPFNDGVYFAST---E-----------------------KSNIIRGWIFGTT

FLPFYSNVT---GFHTIN-------HT----FGNP-VIPFKDGIYFAAT---E-----------------------KSNVVRGWVFGST

FPKSGANFRDL------SLKGTTYLST--LWYQKPFLSDFNNGIFSRVK---N------TKLYVNKTL---------YSEFSTIVIGSV

YPTSGSTYRNM------ALKGSVLLSR--LWFKPPFLSDFINGIFAKVK---N------TKVIKDRVM---------YSEFPAITIGST

F-PYQGDHGDMYVYSAGHATGTTPQKLFVANYSQD-VKQFANGFVVRIG---A------AANSTGTVIISPSTSATIRKIYPAFMLGSS

----------------------------------------------------------------------------------MFVLLVA

YDAN---QYYIYVTNEIGLNASVTLKI--CKFSRNTTFDFLSNASSSFDCIVNLLFTEQLGAPLGITISGETVRLHLYNVTRTFYVPAA

LDSKTQ---------SLLI----VNN--------A-----TNVVIKVCE----------------------------------------

MNNKSQ---------SVII----INN--------S-----TNVVIRACN----------------------------------------

FINNSY---------TIVV----QPH-------------NGVLEITACQ----------------------------------------

FVNTSY---------SVVV----QPRTINS-TQDGDNKLQGLLEVSVCQ----------------------------------------

VGNFSDGKMGRFFNHTLVL----LPD--------G-----CGTLLRAF-----------------------------------------

Y------------------A---LLHIAGCQTTNG-----TNTSHSVCNGCVGHSENVFAVESGGYIPSNFSFNNWFLLTNTSSVVDGV

YKLTKL-SVKCYFNYSCVFSVVNATVTVNVTTHNG-----RVVNYTVCDDCNGYTDNIFSVQQDGRIPNGFPFNNWFLLTNGSTLVDGV

-------FQFCNDPFLGVYYHKNN---------------------KSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFV

-------FELCDNPFFAVSKPMGT-------------------------QTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFKHLREFV

-------YTMCEYPHTICKS-KGSSRNESWHFDKSEPLC-------------------LFKKNFTYNVS--T----DWL-------YFH

-------YNMCEYPQTICHPNLGNHRKELWHLDTGVVSC-------------------LYKRNFTYDVN--A----DYL-------YFH

--------YCILEPRSGNHCPAGNSYTSFATYHTPATDCSDGNYNRNASLNSFKEYFNLRNCTFMYTYNITEDEILEWFGITQTAQG-V

VRSFQPLLLNCLWSVSGSQFTTGFVYFN---GTGRG-ACK-G-FYS-----------NASSDVIRYNINFEE--------NLR-RGTIL

SRLYQPLRLTCLWPVPGLKSSTGFVYFN---ATGSDVNCN-G-YQH-----------NSVVDVMRYNLNFSANSL-D---NLK-SGVIV

FKNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT-----------------LLALHRSYL---------------T

FKNKDGFLYVYKGYQPIDVVRDLPSGFNTLKPIFKLPLGINITNFRA-----------------ILTAFS-------------------

FYQERGTFYAYYADS----------GMP-TTFLFSLYLGTLLSHYYV-----------------LPLTCN-------------------

FYQEGGTFYAYFTDT----------GVV-TKFLFNVYLGMALSHYYV-----------------MPLTCN-------------------

HLFSSRYVDLYGGN---------------MFQFATLPVYDTIKYYSI-----------------IPHSIR------------------S

FKTSYGAVVFYCTNNTLVSG------------DAHIPSGTVLGNFYCFVNTTIGNETTSAFVGALPKTVREFVISRTGHFYINGYRYFS

FKTLQYDVLFYCSNSSSGVL------------DTTIPFGPSSQPYYCFINSTINTTHVSTFVGILPPTVREIVVARTGQFYINGFKYFD

PGDSS----SGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNL

--PAQ----DIWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIYQTSNFRVVPSGDVVRFPNITNL

--AIS----SNTDNETLQYWVTPLSKRQYLLKFDNRGVITNAVDCSSSFFSEIQCKTKSLLPNTGVYDLSGFTVKPVATVHRRIPDLPD

--S----------KLTLEYWVTPLTSRQYLLAFNQDGIIFNAVDCMSDFMSEIKCKTQSIAPPTGVYELNGYTVQPIADVYRRKPNLPN

IQSDR----KAW----AAFYVYKLQPLTFLLDFSVDGYIRRAIDCGFNDLSQLHCSYESFDVESGVYSVSSFEAKPSGSVVEQAEG-VE

LGDVEAVNFNVTNAA-TIVCTVALASYADVLVNVSQTAIANIIYCN-SVINRLRCDQLSFDVPDGFYSTSPIQPVELPMSIVSLPV---

LGFIEAVNFNVTTASATDFWTVAFATFVDVLVNVSATNIQNLLYCD-SPFEKLQCEHLQFGLQDGFYSANFLDDNVLPETYVALPI---

CPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYK

CPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYK

CDIDKWLNNFNVPSPLNWERKIFSNCNFNLSTLLRLVHTDSFSCNNFDESKIYGSCFKSIVLDKFAIPNSRRSDLQLGSSGFLQSSNYK

CNIEAWLNDKSVPSPLNWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQLGNLGYLQSFNYR

CDFSPLLSG-TPPQVYNFKRLVFTNCNYNLTKLLSLFSVNDFTCSQISPAAIASNCYSSLILDYFSYPLSMKSDLSVSSAGPISQFNYK

--------------Y---HKHTFIV----LHVKFEH-QRGPGKCYNCRPSVIN------ITLANFNE---TKGPLCVDTSHFTTQFVDN

--------------Y---YQHTDIN----FTAT----ASFGGSCYVCKPHQVN------ISLNG-------NTSVCVRTSHFSIRYIYN

LPDDFTGCVIAWNSNNLDSKVGGN------YNYLYRLFRKS------NLKPFERDISTEIYQA--GSTPCNGV----------E--GFN

LPDDFMGCVLAWNTRNIDATSTGN------YNYKYRYLRHG------KLRPFERDISNVPFSP--DGKPCTP-----------P--ALN

IDTTSSSCQLYYSLPAINVTINNYNPSSWNRRYGFNNF---------NLSSHSVVYSRYCFSVNNTFCPCAKPSFAS-SCKSHKPPSAS

IDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFKPRPAGVLTNHDVVYAQHCFKAPKNFCPCKLNGSCVGSGPGKNNGIGT

QSFSNPTCLILATVPHNLTTITKP------LKYSYINKCSR------LLSDDRTEVPQLVNAN--QYSPCVSI----------V--PST

-----------------V------KLARWSASINTG-NC---PFSFGKVNNF-VKFGSVCFSL--------------------KDIPGG

-----------------RVKSGSPGDSSWHIYLKSG-TC---PFSFSKLNNF-QKFKTICFST--------------------VEVPGS

C-------------YF-------------PLQSYGFQPT-------------NGVGYQPY----------------RVVVLSF------

C-------------YW-------------PLNDYGFYTT-------------TGIGYQPY----------------RVVVLSF------

CPIGTNYRSCESTTVLDHTDWCRCSCLPDPITAYDPRSCSQKKSLVGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCV

CPAGTNYLTCD------------NLCTPDPITFTGTYKCPQTKSLVGIGEHCSGLAVKSDYCGG------NSCTCRPQAFLGWSADSCL

--------------VWEDGDYYRKQL--SPLEGGGWLVA-------------SGSTVAMT----------------EQLQMGF------

CAM--------------------------PIMANLVNHK---------------------------------SHNIGSLYVSWSDGDVI

CNF--------------------------PLEATWHYTS---------------------------------YTIVGALYVTWSEGNSI

--------ELL----HAPATVCGP-----KKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL-PFQQFGRDIA-DTT-DAVRDPQTLEI

--------ELL----NAPATVCGP-----KLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQ-PFQQFGRDVS-DFT-DSVRDPKTSEI

SNNRCNIFSNFILNGINSGTTCSN--DLLQPNTEVFTDVCVDYDLYGITGQGIFKEVSAVYYNSWQNLLYDSN-GNII-GFKDFVTNKT

QGDKCNIFANFILHDVNSGLTCST--DLQKANTDIILGVCVNYDLYGILGQGIFVEVNATYYNSWQNLLYDSN-GNLY-GFRDYITNRT

--------GITVQYGTDTNSVCPKLEFANDTKIASQLGNCVEYSLYGVSGRGVFQNCTAVGV-RQQRFVYDAY-QNLVGYYSD--DGNY

TGV--------------PKPV-----EGVSSFMNVTLNKCTKYNIYDVSGVGVIRISNDTFLNG---ITYTSTSGNL-LGFKDVTNGTI

TGV--------------PYPV-----SGIREFSNLVLNNCTKYNIYDYVGTGIIRSSNQSLAGG---ITYVSNSGNL-LGFKNVSTGNI

LDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLT--PTWRVYSTGSNVFQTRAGCLIGAEHVN--NSYECDIPIGAG

LDISPCAFGGVSVITPGTNASSEVAVLYQDVNCTDVSTAIHADQLT--PAWRIYSTGNNVFQTQAGCLIGAEHVD--TSYECDIPIGAG

YNIFPCYAGRVSAAFH--QNASSLALLYRNLKCSYVLNNIS---LTTQ----------PYFDSYLGCVFNADNLTDYSVSSCALRMGSG

FMIRSCYSGRVSAAFH--ANSSEPALLFRNIKCNYVFNNSLTRQLQPI----------NYFDSYLGCVVNAYNSTAISVQTCDLTVGSG

YCLRACVSVPVSVIYD--KETKTHATLFGSVACEHISSTMSQYSRSTRSMLKRRDSTYGPLQTPVGCVLGLVNSS-LFVEDCKLPLGQS

YSITPCNPPDQLVVYQQ------------AVVGAMLSENFTSYGFSNVVEMP------KFFYASN----GTYNCTD----AVLTYSSFG

FIVTPCNQPDQVAVYQQ------------SIIGAMTAVNESRYGLQNLLQLP------NFYYVSN----GGNNCTT----AVMTYSNFG

ICASYQTQT-NSPRRARSVASQ-SI---I-AYTMSLGAENSV--AYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS

ICASYHTVS-L----LRSTSQK-SI---V-AYTMSLGADSSI--AYSNNTIAIPTNFSISITTEVMPVSMAKTSVDCNMYICGDSTECA

FCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF-VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACH

YCVDYSK-----NRRSRGAITTGYRFTNFEPFTVNS-VNDSLEPVGGLYEIQIPSEFTIGNMVEFIQTSSPKVTIDCAAFVCGDYAACK

LCALPDTPSTLTPRSVRSVPGE-MRLASI-AFNHPIQV-DQL--NSSYFKLSIPTNFSFGVTQEYIQTTIQKVTVDCKQYVCNGFQKCE

VCADGSIIA----VQPRNVSYD------------------SV-SAIVTANLSIPSNWTTSVQVEYLQITSTPIVVDCSTYVCNGNVRCV

ICADGSLIP----VRPRNSSDN------------------GI-SAIITANLSIPSNWTTSVQVEYLQITSTPIVVDCATYVCNGNPRCK

NLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFG-----GF-NFSQILP-DP---SKPSKRSFIEDLLFNKVTLA

NLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQMYKTPTLKYFG-----GF-NFSQILP-DP---LKPTKRSFIEDLLFNKVTLA

DLLSEYGTFCDNINSILDEVNGLLDTTQLHVADTLMQGVTLSSNLNTNLHFDVDNINFKSLVGCLGPHCGS-SSRSFFEDLLFDKVKLS

SQLVEYGSFCDNINAILTEVNELLDTTQLQVANSLMNGVTLSTKLKDGVNFNVDDINFSPVLGCLGSECSKASSRSAIEDLLFDKVKLS

QLLREYGQFCSKINQALHGANLRQDDSVRNLFASVKSSQSSPIIPGFG-----GDFNLTLLEP-VSISTGSRSARSAIEDLLFDKVTIA

ELLKQYTSACKTIEDALRNSAMLESADVSEMLTFDKKAFTLANVSSF------GDYNLSSVIPSLPRSGSRVAGRSAIEDILFSKLVTS

NLLKQYTSACKTIEDALRLSAHLETNDVSSMLTFDSNAFSLANVTSF------GDYNLSSVLPQRNIRSSRIAGRSALEDLLFSKVVTS

DAGFIK-QYGDCL--GDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNV

DAGFMK-QYGECL--GDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNV

DVGFVE-AYNNCT--GGSEIRDLLCVQSFNGIKVLPPILSESQISGYTTAATVAAMFPPWSAA----AGIPFSLNVQYRINGLGVTMDV

DVGFVE-AYNNCT--GGAEIRDLICVQSYKGIKVLPPLLSENQISGYTLAATSASLFPPWTAA----AGVPFYLNVQYRINGLGVTMDV

DPGYMQ-GYDDCMQQGPASARDLICAQYVAGYKVLPPLMDVNMEAAYTSSLLGSIAGVGWTAGLSSFAAIPFAQSIFYRLNGVGITQQV

GLGTVDADYKKCT--KGLSIADLACAQYYNGIMVLPGVADAERMAMYTGSLIGGIALGGLTSA----ASIPFSLAIQSRLNYVALQTDV

GLGTVDVDYKSCT--KGLSIADLACAQYYNGIMVLPGVADAERMAMYTGSLIGGMVLGGLTSA----AAIPFSLALQARLNYVALQTDV

LYENQKLIANQFNSAIGKIQDSLSSTA--------------SALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAE

LYENQKQIANQFNKAISQIQESLTTTS--------------TALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAE

LNKNQKLIATAFNNALLSIQNGFSATN--------------SALAKIQSVVNSNAQALNSLLQQLFNKFGAISSSLQEILSRLDALEAQ

LSQNQKLIANAFNNALYAIQEGFDATN--------------SALVKIQAVVNANAEALNNLLQQLSNRFGAISASLQEILSRLDALEAE

LSENQKLIANKFNQALGAMQTGFTTTN--------------EAFQKVQDAVNNNAQALSKLASELSNTFGAISASIGDIIQRLDVLEQD

LQENQKILAASFNKAMTNIVDAFTGVNDAITQTSQALQTVATALNKIQDVVNQQGNSLNHLTSQLRQNFQAISSSIQAIYDRLDIIQAD

LQENQKILAASFNKAINNIVASFSSVNDAITQTAEAIHTVTIALNKIQDVVNQQGSALNHLTSQLRHNFQAISNSIQAIYDRLDSIQAD

VQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAP

VQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYVPSQERNFTTAP

VQIDRLINGRLTALNAYVSQQLSDISLVKFGAALAMEKVNECVKSQSPRINFCGNGNHILSLVQNAPYGLLFMHFSYKPISFKTVLVSP

AQIDRLINGRLTALNAYVSQQLSDSTLVKFSAAQAMEKVNECVKSQSSRINFCGNGNHIISLVQNAPYGLYFIHFSYVPTKYVTARVSP

AQIDRLINGRLTTLNAFVAQQLVRSESAALSAQLAKDKVNECVKAQSKRSGFCGQGTHIVSFVVNAPNGLYFMHVGYYPSNHIEVVSAY

QQVDRLITGRLAALNVFVSHTLTKYTEVRASRQLAQQKVNECVKSQSKRYGFCGNGTHIFSLVNAAPEGLVFLHTVLLPTQYKDVEAWS

QQVDRLITGRLAALNAFVSQVLNKYTEVRGSRRLAQQKINECVKSQSNRYGFCGNGTHIFSIVNSAPDGLLFLHTVLLPTDYKNVKAWS

AICHDGKA---HFPREGVFVSN-----GTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQ--PELDSFKEELDKYFKN

AICHEGKA---YFPREGVFVFN-----GTSWFITQRNFFSPQIITTDNTFVSGNCDVVIGIINNTVYDPLQ--PELDSFKEELDKYFKN

GLCISGDV--GIAPKQGYFIKH-----NDHWMFTGSSYYYPEPISDKNVVFMNTCSVNFTKAPLVY--LNHSVPKLSDFESELSHWFKN

GLCIAGDR--GIAPKSGYFVNV-----NNTWMYTGSGYYYPEPITENNVVVMSTCAVNYTKAPYVM--LNTSIPNLPDFKEELDQWFKN

GLCDAANPTNCIAPVNGYFIKTNNTRIVDEWSYTGSSFYAPEPITSLNTKYVAPQVTYQN-ISTNLPPPLLGNSTGIDFQDELDEFFKN

GLCVDGIN--GYVLRQPNLALY---KEGNYYRITSRIMFEPRIPTIADFVQIENCNVTFVNISRSE--LQTIVPEYIDVNKTLQELSYK

GICVDGIY--GYVLRQPNLVLY---SDNGVFRVTSRVMFQPRLPVLSDFVQIYNCNVTFVNISRVE--LHTVIPDYVDVNKTLQEFAQN

HTS-PDVDLG-DISGINASVVNI--------------QKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVT

HTS-PDVDLG-DISGINASVVNI--------------QKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYVWLGFIAGLIAIVMVT

QTS-IAPNLTLNLHTINATFLDL--------------YYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL

QTS-VAPDLSL--DYINVTFLDL--------------QVEMNRLQEAIKVLNQSYINLKDIGTYEYYVKWPWYVWLLICLAGVAMLVLL

VST-SIPNFG-SLTQINTTLLDL--------------TYEMLSLQQVVKALNESYIDLKELGNYTYYNKWPWYIWLGFIAGLVALALCV

LPNYTVPDL--VVEQYNQTILNLTSEISTLENKSAELNYTVQKLQTLIDNINSTLVDLKWLNRVETYIKWPWWVWLCISVVLIFVVSML

LPKYVKPNF--DLTPFNLTYLNLSSELKQLEAKTASLFQTTVELQGLIDQINSTYVDLKLLNRFENYIKWPWWVWLIISVVFVVLLSLL

IMLCCMTSCCSCL-------KGCCSCGSCCKF-DEDDSEPVLKGVKLHYT

ILLCCMTSCCSCL-------KGACSCGSCCKF-DEDDSEPVLKGVKLHYT

FFICCCTGCGSAC-------FS--KCHNCCDEYGGHHDFVIK-TSHDD--

FFICCCTGCGTSC-------FK--KCGGCCDDYTGYQELVIK-TSHDD--

FFILCCTGCGTNC-------MGKLKCNRCCDRYEEYDLEPHKVHVH----

LLCCCSTGCCGFFSCFASSIKGCCE--STKLPYYDVEKIHIQ--------

VFCCLSTGCCGCCNCLTSSMRGCCDCGSTKLPYYEFEKVHVQ--------
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-------------------------------------------------------------------------------------------------------------------------------
-MK------LFLILLVLP----LASCFFT---------------CNSNA----------NLS---MLQL--GVPDNSS-TIVTGLLPT-----HWFCANQSTSVY------SANGF-FYIDVGNH--
-MKSLLVLSLLALLATLSVN-----AQVTGEGGVAEGNYWVNASCAGWS----------YFY---ALKL--GLPPNAS-AIVTGYLPKPK---GWICPRF--NGAGIYTRNNANAVFVMYRTKAL--
-MFEMR-TPVFLTVCIVLLQ------Y-----AHCDT-----FNCSTLHNTTLWATDQTRLLDYFIANYSSRLPTGAS-VVLGDYFPTLG--PWYDCVSNT--TYGGVVLEDLRALYLDHQQGVA--
----M---KLIILLCIGFAY---ANQR--------------NVGCSEGG----------YLDPPKRLQLG--LDN-VT-ALVPGALPL---PGLWNCTVTSNF--IYGPTPRPIGLFIMYYASAQ--
-MI-----SLAVFIAEIL----VIITRFSCLADQCQGTPW-------------------LAK---NLNL--GLSPNLTNVYVPGLLPT-KDTTKWYCRTESY------FFTGYKGVFLSYHSFGM--
-ML-----SFAVYLAVLLSSLKFVVIAGHANGKECGGDPG-------------------LLP---NLNL--GLPANSS-VLVSGYLPEPVSSNNWICPVKPLNQYGVDHFSNLKGIWWSYYTGNE--
---------MYFFLLLLFVSAD-------AAIQTCPAPGNVNL------------------------------------DISKLYYGTQA---SIN-----------ATF----QVVQVLPQV----
-MF----TKLLLL--AVVSV------A-----VKCDDIRNLTARCATLQNVS--IGSHWYLIDNFVKNYSSRLPSNSD-VVLGDYFPTVK--PWYNCVFRYWGAHNALLLENLKALYWDTVQGVT--
-ML-------FIL--CIALCFNF-VSA--------------NIGCESNG----------NLD---MQRLKLGLPSNITNAYVSGYLPSP---DSWNCTQNPVGV--ANITYNAKAVFISYYKFGR--
-MW-------HVI--VALVFIPFLSAA--------------NTGTCSNT----------INR---FMYLKLGLPVPTNDAYVTGYLPIP---SNWTCSDGYWQY------KNAHGLFVSYHSTAL--
------------------------------------------------------------------MKINLGLPP-STSSFVSGYLPTP---GNWTCRNGGT----TKLQGHARAVFMRYYAYAR--
-MRSL---IYFWLLLPVLPTLSL-PQD--------------VTRCQSTT----------NFR---RFFSKFNVQAPAV-VVLGGYLPS-MNSSSWYCGTGI------ETASGVHGIFLSYIDSGQ--
----M---KYTLLFCVVFATVSFGFAD--------------NERCNKTV----------NLT---RLFSKFDIQPPSQ-VVLAGLLPN-Q-TAQWKCTTETNK--R-DEGVGVKGVFLSYVSSGR--
--M-----KLFIVFVLLF--------------RVCYCCDYVDF------------------------------------RLFNGIFSTSR---GLS-----------NTTTVITGAYPSTNKA----
-MK------LFTFMCLLS----LGLAQKT---------------CFS-G----------DYR---ELKL--GLPPSVN-ATVTGYLPI-----NWSCDSNSAGGRYYANITNAHGVFVGYFTGDR--
-MIVLV-TCLLLL-CS-----------------YHTVLSTTNNECIQVNVTQ--LAGNENLIRDFLFS---NFKEEGS-VVVGGYYPT-E--VWYNCSRTAR-TTAFQYFNNIHAFYFVMEAMENST
-MK-----KLFVV-LV-----------------VMPLIYGDNFPCSKLTNRT--IGNQWNLIETFLLNYSSRLPPNSD-VVLGDYFPTVQ--PWFNCIRNDS-NDLYVTLENLKALYWDYATENI-T
-M-------FLILLISLPTAFA---------VI-------GDLKCTSDNI-N-----DKDTGPPPI----STDTVDVT-NGLGTYYVLDR---VYL-----------NTTLFLNGYYPTSGSTYR--
MIH-----SVFLLM--------FLLT--PTESYVDVGPDSVKSACIEVDIQQ-----TFFD---KT----WPRPIDVS-KADGIIYPQGR---TYS-----------NITITYQGLFPYQGDHGD--
---------MLLIIFILPTTLA---------VI-------GDFNCTNFAI-N-----DLNTTVPRI----SEYVVDVS-YGLGTYYILDR---VYL-----------NTTILFTGYFPKSGANFR--
---------MFVFLVLLPLVSSQ--C---VNL------------TT-----R----------TQLP----PAY--TNS-FTRGVYYPDKV---FRS-----------SVLHSTQDLFLPFFSNVT--
-M-------FLILLISLPTAFA---------VI-------GDLKCTTVSI-N-----DVDTGVPSI----STDTVDVT-NGLGTYYVLDR---VYL-----------NTTLLLNGYYPTSGSTYR--
---------MTLLMCLLMSLLIFVRG--CDSQFVDMSPASNTSECLESQVDA-----AAFS--KLM----WPYPIDPS-KVDGIIYPLGR---TYS-----------NITLAYTGLFPLQGDLGS--
MIR-----SVLVLMCSLTFIGNLTRG-----QSVDMG-HNGTGSCLDSQVQP-----DYFESVHTT----WPMPIDTS-KAEGVIYPNGK---SYS-----------NITLTYTGLYPKANDLGK--
---------MLLILVL---GVSL--A--AASRPECFNPRFTLT--------P----------LNHT----LNYTSIKA-KVSNVLLPDPY---IAY-----------SGQTLRQNLFMADMSNTI--
---------MFIFLLFLTLTSGS--D---LDR------------CT---TFD----------DVQA----PNYTQHTS-SMRGVYYPDEI---FRS-----------DTLYLTQDLFLPFYSNVT--
MV-------IIFLLLFAEPVFG---------II-------GDFKCTQSWI-N-----SAASPQPPI----STEVVDVS-NGVGTYYVLNR---VYL-----------NTSLLLTGYYPVSGSIYR--
-M-------LFVFLTLLPSCLG---------YI-------GDFRCINRVNTS-----ISNARAPSV----STEVVDVS-KGLGTYYVLDR---VYL-----------NATLLLTGYYPVHGSMYR--
-MV-----ARYRL-CILQLILSA--C--HLSITRDVQPYVHEANCTKQVATE----------GPFM----AAYPLGKY-GFINTYYPDRI---FRS-----------NTTALFTDLFPVIGTTVT--
MIR-----SACLLMCLLMFIKA----------------TPSEGTCISVDMQP-----SYFI---KN----WSMPINMS-KADGVLYPVER---TYS-----------NITITLEGLFPHQADRGD--
---------MFRTLLLAA-LFNA--C--WCARPTCIKPTETWGTPSFTGVEY----------VPHN----TTYVSVPL-NKLSCLLPDPY---MAH-----------SGQTVRQKLYMGNTSNTL--
-M-------FLILLISLPTAFA---------VI-------GDLKCTTASI-N-----DVDTGTPSI----STDTVDVT-NGLGTYYVLDR---VYL-----------NTTLLLNGYYPISGSTFR--
MLFVFILFLPSCLGYIGDFRCIQLVNSNGANVSAPSISTETVEVSQGLGTYYVLDRVYLNATLLLTGYYPVDGSKFRNLALTGTNSVSLSWFQPPYLSQFNDGIFAKVQNLKTSTPSGATAYFPTIV

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

---------1436110100000---------00-------0000100000-1----------0014----33210134-33277546312---322-----------455323534551153332--

---------1111--010-----------------------------------------000---0000--0100-00-010001110-----01020000------000000001100100000--

---------110111010------------------------0-20-------------------0-----0000102-35263777300---434-----------110000156240223400--

                                                                                                                               

MMK++++TSLFLLLCLLPLT++FLVAAFTA+VIVC+GP+NGNF+CTS+GITN++IG+D+NLRVPFILNLKSGLPVDVSNVV+GGYYPTPR++PVYSC++NS+G+YGYNTTL+LTGLFPSYGS+GR+T
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-------------------------------------------------------------------------------------------------------------------MFVLLVAY----
------RSAFALHTGYY--DANQY--YIYVTNEIG-------LNASVTLKICKFSRNTTFDFLS--NASSSFDCIVNLLFT-E------QLG--APLGITISGETVRLHLYNVTRTFYVPAAYKLTK
------AFEIGVSSSA---GGEQY--SAYMAQQN---------GKYLVLRICKWQNGTLAAP-T-LQSTSGKDCIVNVKVDNH--MFYHAAH--DIVGMSWSGDAVRLYTQTDTKTYYIPN--SWDR
-R----DLAFAVY-------GYPY--TAIVVLNKEL-FN--GQGYGGLLCFCNGNSTIPAF----NANC-STSCTVRSFRL----CADESICHERILGLKWSSSEVVAYLAGEVYSYKLSN--HWYN
------VAQFGISST-LRRSLSPY--SLYFLNYGNG-----RR---HIIRICKWDTDKMLQDS---DATTGYDCIANVRINDV--VLEHGGR--QIYGLSWSGNVVTLHMLKGIRHITVPGAQYWDI
------PWSIGVSNSDLSVARETW--SLYVSHGN--------NRGVMTFRICKWPRVPGLAQEP-TPNTGGVNCVVDKQFP-F--TFQHEAN--EMVGITWSSDYVRIYGLQSTYRFYFPN--KWNK
------GVELGISASDYEQNPNQW--ALYMYQNNNATFN--DSKGVLYFRVCKYAGKYTPVGNP-D-KTVSKVCLIDKKVS-F--KFADMKN--EVIGVTWSGNYVTFYGIYKSFRIYLPN--KWNF
----------------------PWKCNSYS---NGP-SN-KFNGIGVFVDLASA----------------------QHSWH------------LFVYPSMPTNKT-------------------WIL
-GVNNKYLLVSIH-------GSPY--SATVYHKNGE-M---ARYDSGRFCLCKGAINTTVAT-G-SGNCWGYDCKINSTFW----NCNNTGCGDLLYGLQWSNSELMAYLSGDIYRIKLYN--TWFN
------EVAVGVGNSKS---NDSI--GIYFNHHN--------GNKSTILRVCRWHKYYMPSYTP-TITTGGKDCVINTNLK-L--SFVDQGNHSDIFGLSWSGDRLTIYSLDGVKSYYIPGIGELDV
------DFAIGVSSSTS--YAEKW--GLYFWQKN--------NEGRAVFRICKWDASAQTNFAP-DRH-TARDCFVNKQIP-M--VFKHQGN--EIVGVSWSGSRVTLHTLDRVFSFIVEGAESWDY
------AWSFGVGPSTT--IDGHY--GLYVWHSN--------SAGHMTVRICRWYQDRDPIAQNSPHDTTSSDCILNVRQP-Y--VFTHAGF--QVIGVSWTGEAVTVYGKSKLYRLYVPGASLWNS
------GFEIGISQE--PFDPSGY--QLYLHKATNG-----NTNAIARLRICQFPDNKTLGPTV-NDVTTGRNCLFNKAIPAY--M-RDGKD--IVVGITWDNDRVTVFAD-KIYHFYLK--NDWSR
------GFTIGVSQY--NFDPSTY--QLYLHRDTNG-----NSNAFAYLRICKWPSKKWLQSTS-NMDTSGRFCLVNKKIPAA--F-TDHAN--MVVGITWDQDRVTFYTD-KVYHFYVPN-NRWSR
----------------------KWFCPTNV---GRP-VG-TGVGIGVYAQTAQASYETGGSG--------------AGGYT------------FSVSPKHVTNLT-------------------WSL
------ASAFGLGSSKF--DPNIY--QMYFGHRN--------QHNSFRVRICKWPSVQVPTLPR-DPPVAPKDCLVDKQFQ-Y--QFAHKGH--KIYGVTFSGDRVRIHSTVGVHNFYVPGASNWDT
GNARGKPLLFHVH-------GEPV--SVIISAYRDD-VQQRPLLKHGLVCITKNRH--INYEQF-TSNQWNSTCTGADRKIPF--SVIPTDNGTKIYGLEWNDDFVTAYISGRSYHLNINT--NWFN
WNH-RQRLNVVVN-------GYPY--SITVTTTRNF-----NSAEGAIICICKGSPPTTTTESS-LTCNWGSECRLNH-KFPICPSNSEANCGNMLYGLQWFADEVVAYLHGASYRISFEN--QWSG
------NMALKGSVLLSR----LWFKPPF--------L--SDFINGIFAKVKNTKVI--------------KDRVMYSEFP------------AITIGSTFVNTS-------------------YSV
------MYVYS--AGHAT-GT--TPQKLFVANYSQD-V--KQFANGFVVRIGAAANSTGTVI---ISP--STSATIRKIYP------------AFMLGSSVGNFSDG-----KMGR-F----FNHTL
------DLSLKGTTYLST----LWYQKPF--------L--SDFNNGIFSRVKNTKLY--------------VNKTLYSEFS------------TIVIGSVFINNS-------------------YTI
------WFH----AIHVS-GTNGT---K---RFDNP-V--LPFNDGVYFASTE----------------------KSNIIR------------GWIFGTTLDSKT-------------------QSL
------NMALKGTLLLST----LWFKPPF--------L--SDFTNGIFAKVKNTKVI--------------KDGVMYSEFP------------AITIGSTFVNTS-------------------YSV
------QYLYS--VSHAV-GHDGDPTKAYISNYSLL-V--NDFDNGFVVRIGAAANSTGTIV---ISP--SVNTKIKKAYP------------AFILGSSLTNTSA------GQPL-Y----ANYSL
------QYLFS--DGHSA---PGRLNNLFVSNYSSQ-V--ESFDDGFVVRIGAAANKTGTTV---ISQ--STFKPIKKIYP------------AFLLGHSVGNYTPSN----RTGR-Y----LNHTL
------LYPVTPPANGAN-----G---GF--IYNTS-I--IPVSAGLFVNTWMYRQP---------AS----SRAYCQEPF------------GVAFGDTFENDR-------------------IAI
------GFH----TIN-----------H---TFGNP-V--IPFKDGIYFAATE----------------------KSNVVR------------GWVFGSTMNNKS-------------------QSV
------NLLLKGTQWLST----NWFLPPF--------L--SEFNSGIFVKARNSKPV--------------LNGITHSEFG------------TIVFGTSFVNTT-------------------YTI
------NMALMGTNTLSL----NWFEPPF--------L--SEFNDGIYAKVKNLKAS--------------LPIGSASYFP------------TIIIGSNFVNTS-------------------YTV
------PWK----AFNAL-TTNER---KD--KRNFE-R--HPFGEGVFVTIKHTQV------------------SGPSTPP------------MYLFGTYFNSSS-------------------YTL
------MYVYS--QSHKG--------RPFISNYSLV-T--NDFGNGIVIRIGSAANKTGSPI---ISNIASNFQIMKKLYP------------ALLFGSAVGKFPANN----KTGA-Y----FNHSL
------VYPVTPPMFNLT-YGNVT---PG--VYNTS-F--LPVFDGLLVHTYMNRFA----H---LDN----PNRTCQEPF------------GVVFGTTFEQDR-------------------IAM
------NMALKGTLLLST----LWFKPPF--------L--SDFNNGIFAKVKNTKVI--------------KNGVMYSEFP------------AITIGSTFVNTS-------------------YSV
IGSLFGYTSYTVVIEPYNGVIMASVCQYTICQLPYTDCKPNTNGNKLIGFWHTDVKPPICVLKRNFTLNVNADAFYFHFYQHGGTFYAYYADKPSATTFLFSVYIGDILTQYYVLPFICNPTAGSTF

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

------16110--32100-----0---10--------3--13514576434320000---------------000224242------------546682473322-------------------277

------0001020-------0001--00000000--------00001010121000000000----000010020100000----0-00000--00010000000201200-000010101--0100

------00010--00-------01--021----0-------0000063646530000--------------0000122022-------------16675763622-------------------433

                                                                                                                               

+++++KN+A+GVSASLSTF+GNPWF++LYVSNYNNP+VN+SDFNNGIFVRICKW+N+TGT++TP+ISNTT+KDCIVNKEFP+++++FAH+GNGAI+FGSTWSNDSVT+Y+LGKVYRFYVPNA+NWSL
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------------------------A---LLHI--AGCQT-TNGTN-T--SHSVCNGCVGHSENVF-AVESGGYIPS----NFSFNNWFLLTNTSSVVDGVVRSFQPLLLNCLWSVSGSQF---TTGF
L-SVK----------CYFNYSCVFSVVNATVT--VNVTT-HNGRV-V--NYTVCDDCNGYTDNIF-SVQQDGRIPN----GFPFNNWFLLTNGSTLVDGVSRLYQPLRLTCLWPVPGLKS---STGF
V-SIR----------CPDKFSCSSQIVTKAIT--VNVTTFANGTI-D--KYAICDNCNGYPAHIF-PVSEGGLIPA----DFNFSNWFLLTNSSTIVDGRIVSEQPVLLMCLWAVPGLMS---TNSF
NVTIKTQTN-------ANQIYWWFNPVRDLSYYNVNKTV--DSTI-VVSNCT--SDCSGYAANIF-AVETGGFIPS----SFSFNNWFVLTNSSTIVSGKFVSSQPLLVNCLTPVPSFGD---ETSI
I-RFS----------CGHKDSCGHQVVYSTNVFNVTVLNG---FI-T--NYQVLPDSGEFSDNLF-TVGDDGSIPP----SFGFNNWFVLSNSSSIISGTVVSNQPLRLTCLWPIPSSTG---ALAT
V-NVN----------CAHKSSCQVYPVKDSVT--WVVNTTADGRV-K--DYTICGSCNGFPQHVF-PVSPGGLIPP----DFSFDGWYVLTNSSTMVQGKFVASQPLKLLCLWPVPALDS---SASV
V-AVK----------CLVKETCAFFAAHKMVT--LNITTNGQGLI-K--NYSVCKDCNGFPQHVF-PVLDGGKIPG----DFSFDNWFLLTNSSTIVNGKIVDIQPLKLLCLWPVPALVA---NDNK
SWADTH-------T--------------------------SFEHGSVISYVQICKYPSNVVTDI---TNGNGCHTNMAG-PGATTCDVILSS---------------PLECVLNRTY----------
NATISNTFA----SNGTTSNSWWFNPVYNLTYYRVNKT---DNTV-VVQNCT--NNCADYVNNIF-STESGGIIPE----GFSFNNWFVLTNDSTITDGRFLTRQPLLVNCLWPVPSFSE---TSQN
V-SFR----------CVYKETCAHQVITKPIT--AIVNTTADGLI-S--GYSVCDDCDGFPKYVF-AVTEGGEVPP----NFRLDNWFYLTNSSTPISGMFTSVQPFNLSCVWTVPVLTN---NSLP
A-TLR----------CANGYACAHQVVYNPVT--VIVTTVAAG-I-Q--KYTLCDNCTGFPQHVF-ATMENGEIPP----SFNFANWFYLTNSSSPVSSRVVGLQPLLLTCLWPIPALLG---TATD
V-AFT----------CSKDDSCGHQIITKPIT--VNATTDDKGVI-T--SYTVCDRCDGFPHHVF-AVQEGGKIPG----SFDFTNWFYLTNTSSPFDGRFVSNQPLQIQCLWPIPALTS---TTGI
V-ATR----------CYNRRSCAMQYVYTPTYYMLNVTSAGEDGI-Y--YEPCTANCTGYAANVF-ATDSNGHIPE----GFSFNNWFLLSNDSTLLHGKVVSNQPLLVNCLLAIPKIYG---LGQF
V-VSW----------CSAADSCAMQYINSTIYYNLNVTTPGPGGI-T--YSVCTKHCTGLADNVF-STDQGGHIPP----IFPYNNWFLLTNTSTLVQGVTRVFQPFLVNCLVALPKLQG---LTTT
WVHRP------------------------------------WGA-NANVTVRLCRWWQKFSF-------NETAHFQPAG-P---------SS---------------AFECLVNGSF----------
V-AIA----------CDNPTSCYHSVVTQLAT--VRVQTDDKGLI-S--SFEPCQNCEGFAENVF-AVEASGKIPS----DFSFNNWFLLTNSSSVVDGKVRSLQPLKVLCLRAVPSLLS---TKEV
NVTLLYSRSSTAT--WEYSAAYAYQGVSNFTYYKLNNT---NGLK-TYELCEDYEHCTGYATNVF-APTSGGYIPD----GFSFNNWFLLTNSSTFVSGRFVTNQPLLINCLWPVPSFGV---AAQE
TVTFGDMRATTLEVAGTLVDLWWFNPVYDVSYYRVNNK---NGTT-VVSNCT--DQCASYVANVF-TTQPGGFIPS----DFSFNNWFLLTNSSTLVSGKLVTKQPLLVNCLWPVPSFEE---AAST
VVQPRTIN-----ST------QD-----------GDNKLQGLLEV-SVCQYNMCEYPQT------------ICHPN-LG-NHRKELWHLDTG---------------VVSCLYKRNF----------
VLLPDG-C-----GTLLRAFYCI-----------LEPRSG-----------NHCPAGNSYTSFATYHTPATDCSDGNYNRNASLNSFKEYFN---------------LRNCTFMYTY----------
VVQPHN----------------------------------GVLEI-TACQYTMCEYPHT------------ICKSK---GSSRNESWHFDKS---------------EPLCLFKKNF----------
LIVNNA----------------------------------TNVVIKV-CEFQFCNDPF----LGV------YYHKNNKS--WMESEFRVYSS---------------ANNCTFEYVS----------
VVQPHTTI--------------------------LGNKLQGFLEI-SVCQYTMCEYPNT------------ICNPN-LG-NQRVELWHWDTG---------------VVSCLYKRNF----------
TIIPDG-C-----GTVLHAFYCI-----------LKPRTV-----------NRCPSGTGYVSYFIYETVHNDCQS-TINRNASLNSFKSFFD---------------LVNCTFFNSW----------
VILPDG-C-----GTILHAFYCV-----------LHPRTQ-----------QNCAGETNFKSLSLWDTPASDCVSGSYNQEATLGAFKVYFD---------------LINCTFRYNY----------
LIMAPDNL-----GSW-----SA-----------VAPRNQTNIYLLVCSNATLCINPG----FNR------WGPAGSFI-----APDALVDH---------------SNSCF---VN----------
IIINNS----------------------------------TNVVIRA-CNFELCDNPF----FAV------SKPMGT------QTHTMIFDN---------------AFNCTFEYIS----------
VIEPSTQI--------------------------VNGKLIGTLSA-SVCQYTMCEYPNT------------ACNPV-LG-NGRPSLWHASIG---------------IVPCLYQRNF----------
VLEPYN----------------------------------GIIMA-SICQYTICQLPHT------------YCKPN-TGGNTLIGFWHTDLR---------------SPVCILTRNF----------
AISLDG----------------------------------LYRRIEV-CNFQVCQNPV----MYY------AKVSNPAQGNPLIYSQRAYTD---------------YNSCVS-QTS----------
VILPEK-C-----GTVITALYCV-----------LEPKND-----------TNCTGSSGYVSYVLFENFSCDATT----DGNLKNSLQQWFN---------------IKDCLFEKNY----------
VIIAPGEF-----GMW-----GQ-----------VNRPNTTFVHVVACSNATICAYPM----FNR------WGPAGSIH-----AENSFVEH---------------NSSCF---LN----------
VVQPHTTI---------------------------SDKVLGLLEI-SVCQYTMCEYPHT------------ICHPN-LG-NKRIELWHFDTD---------------VVSCLYKRNF----------
APRYWVTPLVKRQYLFNFNQKGVITSAVDCASSYTSEIKCKTQSMLPSTGVYELSGYTVQPVGVVYRRVANLPACNIEEWLTARSVPSPLNWERKTFQNCNFNLSSLLRYVQAESLFCNNIDASKVY

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

662312---------------------------------------------5282222-------------22120-00--00030231212---------------2119500155----------

0-000----------10000010000110001--1000---0000-1--1110122433452122-1103481453----210111111289132011200000121273*936362000---0000

5-231-----------------------------1001---0101-0--0150122611---000------21260----110143435332---------------323+610043----------

                                                                                                                               

VI+PR+TCA+T++GTCL+++SCA+QVVY+++TYNVNVTTQGNGTILVVCNYTVCDNC+GYP+NVFYAVESGGCIPNSLGGNFSFNNWFLLTNSSTIV+GKFVSNQPLLVNCLWPVPSLTSIDATTSF
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VYFNGTG---RG-ACKGF-YS-NASSDVIRYNINFEE----NLRRGTILF-KTSYGAVVFYCTNNTL----VSGDAHIP----SGTVLGNFYCFVNTTI---G---NE---TTSAFVGAL-PKTVRE
VYFNATG---SDVNCNGY-QH-NSVVDVMRYNLNFSANSLDNLKSGVIVF-KTLQYDVLFYCSNSSS----GVLDTTIP----FGPSSQPYYCFINSTI---N---TT---HVSTFVGIL-PPTVRE
VYFNGTA---PNKQCNGYATD-SAF-EALRFSLNFTDERVFA-GSGSVVL-LVSGLQYKFSCTNNSE----AVIDSGIP----FGNVVEPFYCFVSING-------------TSIFVGML-PAVLRE
INFDTV-P----SQCNGA-TV-NGSFDVVRFNLNFTANVASSSGTSFLALNTTGGVVLYLSCFNETKTTNLYMSEGALP----FGTHEGALYCYVSYNE------------TSFKYIGVL-PPSVKE
IYFNGT----NGAQCNGF-DS-NAPFDAIRFNLNGTLSG--HNFVSGFVLHAANGATLGFSCTNSTDA---PY-LRQIP----FGIGDTPYYCYLNVTT---D---IN---STMSFVGAL-PLNLRE
VYFNLSR---SSAQCNGA-TE-NGLADALRFSMNFSRNG-FS-GAHSLTL-KG-AIDYVFRCTNNTN----VTSFYSIP----FGYIKTVYRCFVSYNS---T---NG---TVSEFVGVL-PPLVKE
IYFNITG-----ANCNGFKDE-NAYADVLRFSLNFTNSQVFN-GIHSVTV-NVVGGDLKFSCSNTSTY---AESDEVLP----FGPLSSVYYCFVNGKL---G---ND---TFSRFVGIL-PPVVKE
---SQQ--------Y-----------------------------AGVSYI-TWYNDHI-----IA-----------SI-----------QGEVFTFDIG------------EVLQW--SNFSAFCGT
FCFNTEDF----AQCNGY-RL-NSTADVIRFNLNFTHETVAASGTTFFELNTTGGVVLHISCYNQSRTE-AVTSEGFLP----FGYHENSLYCYVSYNE------------TLQKFLGVL-PPSVKE
VYFNMSM--NENVTCNGYSNFDVGVVDAMRFSLNFTDNQII--RKGVISV-FTSTNVYNFSCTNNSVL--DG--DAVIP----FGDVAQTHYCFIKYFT---N---ITSGESVSQFVGIL-PPQVKE
ITFDRNG--TSDVRCNGFASNE--TADAMRFSLNFTDSAVFA-KEGVITL-KTLSNTFKFSCSNSSTY--QA--PYVIP----FGHIDQPYYCFTTFYI---N---ETAGTTTTSFVGML-PPVVRE
IYFNSSRFTDPHQRCNGYNEV-GGLADHLRFAINVTDRGAF--QLGVISL-LAVHNAYNFSCSNISNF--VDATTIGVP----FGKTYQPYYCFVTEGY---N---ISA---NRTFVGVM-PSDVRE
FSFNHTMD----GVCNGA-AV-DRAPEALRFNINDTSVI---LAEGSIVLHTALGTNLSFVCSNSSDP---HLAIFAIP----LGATEVPYYCFLKVDT---Y---NS---TVYKFLAVL-PPTVRE
LSFDSPLN-VPGFSCNGA-NG-SSSAEAFRFNVNDTKLF---VGAGAVTLNTVDGVNVSIVCSNNATQ---PTRSN-------NLQEDLPYYCFTNTSS---G---TN---HTVKFLSVF-PPIIRE
---PSSQ------HK-----------------------------GYMFGV-TWYNDFV-----RI-----------IF-----------PPTVFELQLD------------G-LQWEYVQFTGPVNA
ISLSGVN---AD-KCNGH-SI-NETAGALRFNLNFTSNPINALASGKIFI-SSSFGNVTIFCSNSSDP--GSSADAFIA----MGSTSAAVYCFANSTF---G---NV---TSLDFIGVL-PVTVRE
FCFEGAQF----SQCNGV-SL-NNTVDVIRFNLNFTADVQSGMGATVFSLNTTGGVILEISCYSDTVSESSSYSYGEIP----FGITDGPRYCYVLYNG------------TALKYLGTL-PPSVKE
FCFEGAGF----DQCNGA-VL-NNTVDVIRFNLNFTTNVQSGKGATVFSLNTTGGVTLEISCYT--VSDSSFFSYGEIP----FGVTDGPRYCYVHYNG------------TALKYLGTL-PPSVKE
-TYDVNA-------------------DYLYFHFYQ--------EGGTFYA--YFTD------------------TGVV-----------TKFLFNVYLG------------MALSHYYVM-PLTCNS
---NITE------D------------EILEWF-------------GITQT--AQGVHL-----FSSRYVDL---YGGN-----------MFQFATLPVY------------DTIKYYSII-PHSIRS
-TYNVST-------------------DWLYFHFYQ--------ERGTFYA--YYAD------------------SGMP-----------TTFLFSLYLG------------TLLSHYYVL-PLTCNA
QPFLMDL-----EGKQGNF------KNLREFVFKN--------IDGYFKI--YSKHT------PINL-VRDLPQGFSA-----------LEPLVDLPIG------------INITRFQTL-LALHRS
-TYDVNA-------------------DYLYFHFYQ--------EGGTFYA--YFTD------------------TGVV-----------TKFLFNVYLG------------TVLSHYYVM-PLTCNS
---DITA------D------------ETKEWF-------------GITQD--TQGVHL-----YSSRKGDL---YGGN-----------MFRFATLPVY------------EGIKYYTVI-PRSFRS
---TITE------D------------ENAEWF-------------GITQD--TQGVHL-----YSSRKENV---FRNN-----------MFHFATLPVY------------QKILYYTVI-PRSIRS
NTFSVNIS----T-------------SRISLAFLF--------KDGDLLI--YHSGWL-----PTSNFEHGFSRGSHP-----------MTYFMSLPVG------------GNLPRAQFF-QSIVRS
DAFSLDV-----SEKSGNF------KHLREFVFKN--------KDGFLYV--YKGYQ------PIDV-VRDLPSGFNT-----------LKPIFKLPLG------------INITNFRAI-LTAFS-
-TYNVAA-------------------DNIYFHFYQ--------DGGTFYA--YVGD------------------KSPI-----------TTLLFQVYLG------------TVVTHYYVL-PLVCNA
-TFNVNA-------------------EWLYFHFYQ--------QGGTFYA--YYAD------------------VSSA-----------TTFLFSSYIG------------AVLTQYFVL-PYMCNP
QSFNITSQ----GDKNGAFSK----DTITTYVFKY--------QNGIFSV--FHGFH------NGTD-------HVPY-----------PKPAFEFPLD------------IPITHFIIP-PTVEE-
---NVTD------D------------EREEWF-------------GIIQD--QQGVHL-----YTSRKN-G---YSNN-----------MFLFATLPIY------------DQILYYTVM-PRSINA
DTFEIPMG----T-------------SRVNLAFRF--------QDGNLLL--YHTAWL-----PTENYTL---SGDYP-----------LRYARSVGVG------------SNLPFAQFF-QSVARA
-TYDVNA-------------------DFLYFHFYQ--------EGGTFYA--YFTD------------------TGFV-----------TKFLFNVYLG------------TVLSHYYVM-PLTCDS
GRCFGSISVDKFAVPRSRQVDLQLGNSGFLQTANYKIDTAATSCQLHYTLPKNNVTINNHNPSSWNRRYGFNDAGVFGKNQHDVVYAQQCFTVRSSYCPCAQPDIVSPCTTQTKPKSAFVNVGDHCE

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

---2743-------------------321263-------------72623--5231------------------2113-----------5326244482------------325245255-523130

1014220-----005131-00-10000113211201000----0232427-2403216010203010----00-00011----0100004149932212------------002290055-621844

-026530-------------------100110110--------0034642--52720------00-0-------0004-----------4326332362------------055255558-523460

                                                                                                                               

ITFNVTAF+D++AQCNGAFS++N+TADALRFN+NFTDN+VFALGGG+FYLNT+SGVHL+FSCSNSSRYE++++SDGVIPNQHDFGYTDQPYYCFVLYLGCAQ+DIVNTAGTTVLKFYGVLFPP+VRE
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FVISRTGHFYINGYRYFSLGDVEAVNFNVTN----AA-TIVCTVALASYADVLVNVSQTAIANIIYCN-SVINRLRCDQLSFDVPDGFYSTSPI--QPVELPMSIVSL-------------------
IVVARTGQFYINGFKYFDLGFIEAVNFNVTT----ASATDFWTVAFATFVDVLVNVSATNIQNLLYCD-SPFEKLQCEHLQFGLQDGFYSANFL--DDNVLPETYVAL-------------------
IVITRYGSIYLNGFSIFQGPPIQGVLFNVTN----RGATDLWTVALSNFTEVLAEVQSTAIKALLYCD-DPLSQLKCQQLQFSLPDGFYATASL--FQHELPRTFVTL-------------------
IAVSKWGFVYINGYNYFQTFPIDSVAFNLTT----GNSGAFWTIAYTTFTDVLLEVSDTQIKSVTYCN-SHINDIKCSQMSENLPDGFYPVSQH--SLPNVNKTFVTL-------------------
IVIASNGDVYMNGYRYFAAGDLSSVDVELPSQ--QVFGSTFWTIAFTVFETVLLEVDGTSINRMLYCD-NPLNRVKCSHTQFDLVDGFYPLTDVDL--AVKPFTFVTL-------------------
IVVSRYGTIYLNGVRIFKLPPLEGVVFNVTS----DVGSDFWTVAFAQNAEVLLEVNATNIVNLHYCD-NTLNKVKCQQLSFQLPDGFYPTTNL--VDSVVPKTYVAL-------------------
IVISRYGSFYMNGVKLFEVPYVESVVFNVTS----SVGSDFWTVAYAQNTEVLLEVNSTDIKDILYCD-TPANKLKCQQLSFSLEDGFYPAALV--TGVEVPRTYVAL-------------------
------------------------------------GNKCGFSYATTLSEWLVRTDNDGTVIDYVICDTDFESQLKCKNMVFELTPAVYSGSAVE----LQSAIYYV---SNELPDCDFSFADMFM-
IAISKDGGFYINGYNYFQTFPIDCISFNLTT----GNTGAFWTIAYTSYTDVMVDVENTAIKRVVYCN-SHIDDIRCNQLTPNLPDGFYPVSPK--AIGFVNKTFVTL-------------------
FVIMRNGDFHLNGYRIFSVDRVESAIFNIST----NDGRDFWTVAFANNAEVLTEINATSIQNLLYCN-NPVNSIKCQQLRFNLDDGFYSHTFD--SADNLPRTIVRL-------------------
FVITKTGNVYLNGYRIFTVDDVVSVNFNISS----TDHRDFWTVAFVKNTEVMLDIEDTYIKQLLYCN-TPLNVVKCQQLKFVLDDGFYSYSSP--VDEVLPRTIVRL-------------------
IVVSRYGSVYINGYKIFNVGELYGVVLNFSS----LTGSDFWTVAYANEVNVLVDIEETYITGILYCD-TPLNRLKCQQQRFFMDDGFYSAI-D--LAPPVVQTIVLL-------------------
IVITKYGDVYVNGFGYLHLGLLDAVTINFTGHGTDDDVSGFWTIASTNFVDALIEVQGTSIQRILYCD-DPVSQLKCSQVAFDLDDGFYPISSRNLLSHEQPISFVTL-------------------
FVITKYGNVYVNGYIYLRTRPLTAVHLNASS--HSQDVAGFWTIAATNFTDVLVEVNNTGIQRLLYCD-TPENSVKCSQLSFELEDGFYSMTADNVYAVTKPHTFVTL-------------------
------------------------------------GRMTKFNVVTEISSVLVLTDQSGAVTRYSYCADGFVNGLQCKLRLFDIPPGVYSNSEVE----YPVALYTV---VHNMSVCPQRPESY---
FVFAATGQIYINGFNYFSLPDILSVDFDVKS----DNVTDFWTVAYTQFVDTLVAVNNTLIQEVLYCD-DVIHKLKCSQLSFDLPDGFYSASLV--RDERLDKTFVTL-------------------
IAISKWGHFYINGYNFFSTFPIGCISFNLTT----GVSGAFWTIAYTSYTEALVQVENTAIKNVTYCN-SHINNIKCSQLTANLNNGFYPVASS--EVGFVNKSVVLL-------------------
IAISKWGHFYINGYNFFSTFPIDCISFNLTT----GDSDVFWTIAYTSYTEALVQVENTAITKVTYCN-SHVNNIKCSQITANLNNGFYPVSSS--EVGLVNKSVVLL-------------------
-----------------------------------KLTLEYWVTPLTSRQYLLAFNQDGIIFNAVDCMSDFMSEIKCKTQSIAPPTGVYELNGYT----VQPIADVYR-RKPNLPNCNIEAWLNDK-
I---Q-----------------------SDRKA----WAAFYVYKLQPLTFLLDFSVDGYIRRAIDCGFNDLSQLHCSYESFDVESGVYSVSSFE----AKPSGSVVE--QAEGVECDFSPLLSG--
I-----------------------------SSNTDNETLQYWVTPLSKRQYLLKFDNRGVITNAVDCSSSFFSEIQCKTKSLLPNTGVYDLSGFT----VKPVATVHR-RIPDLPDCDIDKWLNNF-
YLTPG-----------------------DSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFR----VQPTESIV-RFPNITNLCPFGEVFNAT-
-----------------------------------ALTLEYWVTPLTSKQYLLAFNQDGVIFNAVDCKSDFMSEIKCKTLSIAPSTGVYELNGYT----VQPIADVYR-RIPNLPDCNIEAWLNDK-
K---A-----------------------NKREA----WAAFYVYKLHQLTYLLDFSVDGYIRRAIDCGHDDLSQLHCSYTSFEVDTGVYSVSSYE----ASATGTFIE--QPNATECDFSPMLTG--
P---F-----------------------NDRKA----WAAFYIYKLHPLTYLLNFDVEGYITKAVDCGYDDLAQLQCSYESFEVETGVYSVSSFE----ASPRGEFIE--QATTQECDFTPMLTG--
NAI-D-----------------------KGDGMCTNFDVNLHVAHLINRDLLVSYFNNGSVANAADCADSAAEELYCVTGSFDPPTGVYPLSRYR----AQVAGFVRVTQRGSYCTPPYSVLQ----
----------------------------PAQDIWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIYQTSNFR----VVPSGDVV-RFPNITNLCPFGEVFNAT-
-----------------------------------RQTYEYWVTPLIKREYLLVFDGNGVITNAVDCASDHMSEIQCMTQNIKPVTGVYELTGYT----VQPIADVYR-RIPNLPDCEIEQWLNDP-
T-----------------------------TSG--VFSPQYWVTPLVKRQYLFNFNQKGIITSAVDCASSYTSEIKCKTQSMNPNTGVYDLSGYT----VQPVGLVYR-RVRNLPDCKIEEWLAAN-
----P-----------------------AQGQGYTRGNYVVYYAQLKKSTFMFGFDSNGLITRYIDCAAGPKDELMCSQGSFNITPGVYTTTNYR----ATPKQHVVITSADVSAECPFQSLINVTE
SN--Y-----------------------ASYHA----FSAFYIYKLHKINYMVDFDVNGYITRAVDCGYNDYTQLQCSYGQFDMDSGVYSASYFN----ARSRGYYYE--AAELTECDLDVLFKN--
R-----------------------------DSACAFLHNNLYIAPVQPKELLVKYNDQGMPVEIADCSADSTQELYCITGTFTPSVGVYQLSRYR----AEAKKLVQVTQQEDSCAIPYTTIL----
-----------------------------------TLSLEYWVTPLTPRQYLLAFNQDGIIFNAADCMSDFMSEIKCKTQSIAPSTGVYELNGYT----VQPIADVYR-RIPNLPDCNIEAWLNDK-
GLGVLEDNCGNADPHKGCICANNSFIGWSHDTCLVNDRCQIFANILLNGINSGTTCSTDLQLPNTEVVTGICVKYDLYGITGQGVFKEVKADYYNSWQTLLYDVNGNLNGFRDLTTNKTYTIRSCYS

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

-------------------------------------2336755292334556273355452246993150336638242762521546266395----723221530--123443536316401--

1210013013123101101002011011101----0203337868433333683446482933627*5-5223297*434322836+7*62500--000133156632-------------------

1-----------------------------0----0022369752623233772433484924565+4-5124496+532564622+7+46712-----235372620-------------------

                                                                                                                               

IVIS+YG+FYINGY+YFS+GPIESV+FNVTSSA+T+D++AFWTVALTN+TYLLVFVNNG+ITNAVYCDSDPL+ELKCSQLSFDLPDGFYSLSSYTL+D+VQPKTFVTLTR+PNLPDC+FEPWLND++
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---PVY---HKHTFIV--LHVKFEHQRGP----------GKCYNCRPSVI----NITLA-----NFN---------------------ETKGPLCVDTSHFTTQFVD-----NV-------------
---PIY---YQHTDIN--FTAT---ASFG----------GSCYVCKPHQV----NISLN-----G-------------------------NTSVCVRTSHFSIRYIY-----NR--------V----
---PRH---FTHSWIN--LRIKWKN--------------GVCYNCPPASSW-IDFVTFNSNGT-ENV---------------------LPERTLCVNTTQFTTNLTL-----IE--------E----
---PAN---FEHTSIN--VTGNVLLIYYA----------------HPVF-R-SGNVTLH-------P---------------------QGTQTICVNTTQFTFNFDS-----QCHQLA---------
---PTF---ADHSFVY--FNFSLMFDDLN----------E------D--------FRLQSFNL-T-I---------------------NGQLSYCVQSRQFTTSGSV-----RT--------N----
---PYH---ATHTYIE--LNITVNY--------------VRD--------E----IAL--------T---------------------GGGELTCVNTTQFTTLFST-----NA--------A----
---PYH---ATHMFVN--LTVHLGN--------------SVDADA-----Y----VQI--------N---------------------GVNDTVCVNTTQFSTHFQQ-----LD-------------
DGTGNFEGLRRHVFSNCWVNYTAWFACAD-------DY--SCIIFNA------IFAEVR-YKLSQPDG--------LVN-----------PFIKCNGLDLYSITKG---------------------
---PAN---FDHVYVN--ITGNVRLKIQR-G--------------RPYN-N-GGNATLS-------F---------------------Q----GCIDVSQFTVNVNH-----TCTLID----A----
---PKY---VTHSYIN--VTVGVNFENGT-----------------LTNYL----VDFAPDGTSIGK---------------------DNITTVCVDTTTFTTRLNV-----LA--------F----
---PRL---MTHNFLN--FTIFVSFYFDDDKQARPDGGFYECATCAPKYYK----LAFVDDWTSAVS---------------------SNVTSICVNYASFTTRLFT-----FY--------A----
---PEY---TGLTNIT--LDVNVTFNPP------------SCIQCAPTVNS----ILLN-------G---------------------ESGGSVCVSTNRFSVDFKL-----TV-------------
---PSF---NDHSFVN--ITVSAAFGGLS----------S------A---------NLVASDT-T-I---------------------NGFSSFCVDTRQFTITLFY-----NV--------T----
---PTF---NDHGFVN--VTVGGNFDSSY----------P------P---------KFTANGT-L-V---------------------NNGTVVCVTSNQFTLRHDF-----MV--------G----
-CGSNYCPFKRVVFSNCVVNYTSWTSGLL---------------------------RDY-QHLVLPNG--------KFN-----------PFTECNGLN--RIVDD---------------------
---PTH---SDHSNVT--LYVSFNTYSSS-----------TC-TTKPDHVT-SCQYNVT-----IVG---------------------ENDGPVCVKSKQFTPLLQT-----S--------------
---PSF---FTYTAVN--ITIDLGMKLSGYG--------------QPIAST-LSNITLP-----MQD---------------------NNTDVYCIRSNQFSVYVHS-----TCKSSLWDNIF----
---PSF---YTHTIVN--ITIGLGMKRSGYG--------------QPIAST-LSNITLP-----MQD---------------------HNTDVYCIRSDQFSVYVHS-----TCKSALWDNIF----
-SVPSPLNWERKTFSNCNFNMSSLMSFIQ-------ADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQLGNLGYLQSFNYRIDTTATSCQL--YYNLPAANVS-VSRFNPSTWNKRFGFIE
-TPPQVYNFKRLVFTNCNYNLTKLLSLFS-------VNDFTCSQISPAAIASNCYSSLILDYFSYPLSMKSDLSVSSAGPISQFNYKQSFSNPTCLI--LATVPHNLTT---ITKPL----------
-NVPSPLNWERKIFSNCNFNLSTLLRLVH-------TDSFSCNNFDESKIYGSCFKSIVLDKFAIPNSRRSDLQLGSSGFLQSSNYKIDTTSSSCQL--YYSLPAINVT-INNYNPSSWNRRYGFNN
-RFASVYAWNRKRISNCVADYSVLYNSAS-------FSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVI--AWNS-NNLDS-KVGGNY-----------
-SVPSPLNWERKTFSNCNFNMSSLMSFIQ-------AYSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQLGNLGYLQSFNYRIDTTATSCQL--YYNLPAANVS-VSRFNPSTWNRRFGFTE
-VAPQVYNFKRLVFSNCNYNLTKLLSLFA-------VDEFSCNGISPDSIARGCYSTLTVDYFAYPLSMKSYIRPGSAGNIPLYNYKQSFANPTCRV--MASVLANV-T---ITKPH----------
-TPPPIYNFKRLVFTNCNYNLTKLLSLFQ-------VSEFSCHQVSPSSLATGCYSSLTVDYFAYSTDMSSYLQPGSAGAIVQFNYKQDFSNPTCRV--LATVPQNLTT---ITKPS----------
-DPPQPVVWRRYMLYDCVFDFTVVVDSLP-------THQLQCYGVSPRRLASMCYGSVTLDVMRINETHLNNLFNRVPDTFSLYNYALPDNFYGCLH--AFYL-NSTAP-YAVA-------------
-KFPSVYAWERKKISNCVADYSVLYNSTF-------FSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVL--AWNT-RNIDA-TSTGNY-----------
-QVPSPISWERKTFSNCNFNMSSLLSKVR-------ATSFSCNNIDASKIYDMCFGSITIDKFAIPNSRKVDLQFGSSGYIQNYNYRLDQSATSCQL--YYGIPANNVT-VTKKNPSGWNNRYGFVE
-TVPSPLNWERKTFQNCNFNLSSLLRFVQ-------AESLSCSNIDASKVYGMCFGSISIDKFAIPNSRRVDLQLGKSGLLQSFNYKISTRATSCQL--YYSLAQNNVT-VINHNPSSWNRRYGFND
ATIPSPAFWRRHYVRNCNYDISVFTDNAD-------VYSLQCYGVAPSSLADMCWEEAHIDYMKISEKDIFSFKPSGAGDFAKYNYKLPSDFMGCTV--VFTN-QELTC-NATSGQL----------
-DAPIIANYSRRVFTNCNYNLTKLLSLVQ-------VDEFVCHKTTPEALATGCYSSLTVDWFALPFSMKSTLAIGSAEAISMFNYNQDYSNPTCRI--HAAVTANVSTALNFTANA----------
-EPPSPAAWVRATISNCTFDFESLLRTLP-------TYNLKCYGISPARLSTMCYAGVTLDIFKLNTTHLSNMLGSVPDAVSIYNYALPSNFYGCVH--AYHL-NSTTP-YAVA-------------
-SVPSPLNWERKTFSNCNFNMSSLMSFIQ-------ADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQLGNLGYLQSFNYKIDTSATSCQL--YYNLPAANVS-VSRLNPSTWNRRFGFTE
GRVSAAFHKDAPEPALLYRNINCSYVFSNNISREENPLNYFDSYLGCVVNADNRTDEALPNCDLRMGAGLCVDYSKSRRAHRSVSTGYRLTTFEPYTPMLVNDSVQSVDGLYEMQIPTNFTIGHHEE

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

-2464552624125348538753462241-------3157264365323653557347258243332323223234323042249846323544834--3533-23514-001200-----------

---613---2345253--74520000000-----------------0--------1230-------0---------------------010001*634302541110-----00-------------

---722---1555559--57542450000----------------0100-0----0360-----1-2---------------------004332+41--26870210-----01-------------

                                                                                                                               

+TVPSP+NWERHTFSNCNFN+SVLLS++QYG++++++DSFSCYNISP+KI++MCFSSLTIDKFAIPNSRKSDLQ+GSAG+IQS+NYKLD+TFT+CVLTTQFT+PAN+VT+VS+TNPSTWNRRFGF+E
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---------------------------------KL-------------ARWSASINTGNCPFSFGKVNNFV-------------------------------------KFGS----------VCFSL
----------------------------KSGSPGD-------------SSWHIYLKSGTCPFSFSKLNNFQ-------------------------------------KFKT----------ICFST
----------------------------AFS-----------------YSTPVVVRADDCPFDFQSLNNYL-------------------------------------TFGS----------ICFSL
----------------------------GGGCDGI-------------GASMISIDSGNCPFSPDKLNQHL-------------------------------------AFET----------LCFST
----------------------------TNH--QF-------------GFYTQRAASNGCPFTIDTLNNYL-------------------------------------TFGR----------ICFSF
----------------------------TDG-----------------NTYEGVVINVNCPFDFDNLNNYL-------------------------------------SFDS----------ICFSL
-----------------------------TS-----------------NTISALMQNGDCPFNFDSLNNFL-------------------------------------SFDS----------ICFNL
---------------------------------CSSGFVLRYQLYANGSFDVNSYT---------------------------------------PDYM-----------------------ECF--
----------------------------NGQCTGA-------------YEARVYVTSGSCPFAFDRLNNHM-------------------------------------SFSK----------ICFSP
-----------------------------SA-----------------FSTAVDIQAGTCLFSYNNLNNYL-------------------------------------GLVS----------LCFST
----------------------------GTT-----------------AGVHLGLETGTCPFSFDTLNNYL-------------------------------------TFGS----------LCFSL
-----------------------------NS-----------------QAYDIGVRTGSCPFSYGSLNNFV-------------------------------------KFGS----------ICFSL
----------------------------NSY--G----------------YVSKSQDSNCPFTLQSVNDYL-------------------------------------SFSK----------FCVST
----------------------------YSA--DM--------------RKGIFEYSSTCPFNRETINNYL-------------------------------------TFGR----------ICFST
---------------------------------CVTGFVLRVGRGTAVNRTVITPY---------------------------------------LKPN-----------------------ECF--
---------------------------------IP-------------TGYYVSVESGSCPFNFLKLKNYL-------------------------------------TFDS----------LCFST
----------------------------NQDCTDV-------------LEATAVIKTGTCPFSFDKLNNYL-------------------------------------TFNK----------FCLSL
----------------------------KRNCTDV-------------LDATAVIKTGTCPFSFDKLNNYL-------------------------------------TFNK----------FCLSL
DSVFKPRPAG-VLTNHDVVYAQHCFKAPKNFCPCKLNGS-CVGSGPGK-----NNGIGTCPAGTNYLTCD------------NLCTPDPIT---FTGTYKCPQTKSLVGIGEHCSGLAVKSDYCGGN
----------------KYSYINKCSRLLSDDR-TEVPQLVNANQYSP--CVSIVPS--TVWEDGDYYRKQ-----------------------------------------------------LSPL
FN----------LSSHSVVYSRYCFSVNNTFCPCAKPSFASS-------CKSHKPPSASCPIGTNYRSCESTTVLDHTDWCRCSCLPDPITA---YDPRSCSQKKSLVGVGEHCAGFGVDEEKCGVL
----------------NYLY-----------------RLFRKSNLKP-----FERD-----ISTEIYQ---------------------------AGST-----------------------PCNGV
QSVFKPQPAG-VFTDHDVVYAQHCFKASTNFCPCKLDGSLCVGNGPGIDAGYKTSGIGTCPAGTNYLTCHN------AAQCDCLCTPDPITSK-ATGPYKCPQTKYLVGIGEHCSGLAIKSDHCGGN
----------------AYGYISKCSRLTGANQDVETPLYINPGEYSI--CRDFSPG--GFSEDGQVFKRT-----------------------------------------------------LTQF
----------------NYAYLTECYKTSAYG---KNYLYNAPGAYTP--CLSLASR--GFSTKYQS-------------------------------------------------------------
------------------------NRFP----------------I---------------------------K----------------------PGGR-----------------------QSN--
----------------NYKY-----------------RYLRHGKLRP-----FERD-----ISNVPFS---------------------------PDGK-----------------------PCTP-
F---KPLNIGQNYNKYSAIYSTMCFNVPNDYCPCKLGCPTGTVERPQIGTSTSGQPIYDCPG-------------------------YP-----WLTSSACKQTPATVGVGQYCPGVGVMADQCAPS
VATFG-------SGIHDVAYAEACFTVGASYCPCAKPSIVYS-------CVTGKPKSANCPTGTSHRECNVQA-SGFKHKCDCTCNPSPLT----TYDPRCLQARSMLGVGDHCEGLGILEDKCGGS
----------------CHVYTNNLTNYPAEA------TAWDKSHYES-----IERY--QMWSSENVYNCELQE----------------------VGPQ-----------------------QFN-R
----------------NYAYISRCQGVDGK------PILLQPGQMTNIACRSGVLA--R-PSDADYFGY--------------------------------------------------------SF
------------------VP---PGAYP----------------I---------------------------K----------------------PGGR-----------------------QLF--
QSVFKPQPAG-VFTAHDVVYAQHCFKAPTTFCPCKLDGSLCVGSGSGVDAGFKHTGIGTCPAGTNYLTCYN------SVQCNCQCTPDPILSK-ATGPYKCPQTKYLVGVGEHCSGLAIKSDYCGGN
FIQTRSPKVTIDCAAFVCGDNTACRQQLVEYGSFCVNVNAILNEVNNLLDNMQLQVASALMQGVTISSRLPDGISGPIDDINFSPLLGCIGSTCAEDGNGPSAIRGRSAIEDLLFDKVKLSDVGFVE

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

----------------0100---00000---------00000--0-------0000-----00000---------------------------------------------------------00--

-----------------------------00-----------------00105111111202100121120-------------------------------------0101----------3*720

-----------------------------0-------------------0000000--11001100010-----------------------------------------------------01010
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K-DIPGGCAMPIMANL------------------VN-H-----KSHNIGSLYVSWSDGDVITGVPK---PVEGVSSFMNVTLNKCTKYNIYDVSGVGVIRISNDTFLNG--ITYTSTSGNLLGFKDV
V-EVPGSCNFPLEATW------------------HY-T-----SYTIVGALYVTWSEGNSITGVPY---PVSGIREFSNLVLNNCTKYNIYDYVGTGIIRSSNQSLAGG--ITYVSNSGNLLGFKNV
NGTIGKGCTLGIYKRA------------------SS-Q------YIPIWNVWVAYTSGDNILGVRE---PNVGVRDQSVVHQNVCTSYTIFGHSGRGIIRPANISYIAG--VYYTAASGQLLGFKNT
L-PTGSDCAFSLTVQN------------------RYFT-------RVFAHLFVTYKYGLDHLGVQT---PDVGVKDLSVVYQNVCTEYNIYGHAGVGIIRSTNQTLLGG--LYYTSLSGDLLGFKNV
G-ESGAGCGVDVMVES------------------QYNM-------FKVTTIFVSYSEGDIIAGMPK---PSEGIRDVSKIHLDVCSTYSIYGHTGDGIIRLTNDTLLGG--LYYTSPGGALLGFKNV
K-PIAGGCTMRLVKQI------------------LV-S------YFDIGVLYVSYTPGSKITGVLQ---PTGGVYDPSIVHMGVCTDYVVYGLTGRGVISVSNTTYIAG--LYYTSFAGQLLGFKNS
Q-PVGSSCTISIMKNW------------------MG-F------KAPWKSVYVTFKRGNRITGVKN---ASTGIFDPSVMQLNECTDYTIYGVSGRGIIRKANSSYISG--LYYTSIAGQIIGFKNA
--------------------------------GYFALY-----NGYVIYN--AKFVSKGLTVCVVQ----------PVEPELDVCKSYTIDGVTFQGILRNTTHQIDSFHNILYY---GDMVSYV-R
V-PLGDDCRLDLTVQT------------------RYFT-------GVFAHVYVSYKFGLDIVGLPR---ADAGLKDLSVLHLNVCTEYNVYGFAGTGIIRETNQTVMGG--LYYTSLSGDLLGFKNV
K--PNGGCMMSVVARG------------------YFGE------FQKVGVLYVSFTKGDNVLGVPPNNIPTIGVSDMSDVKLNVCTTFTIYGHTGRGIINKSNNTFVSG--LFYTSVTGNLLGFKNS
V--ANGGCTMNIVTQG------------------PYGL------PHTIAVLYVSYTEGDNIIGVPLSNIPPLGVSDMSQVYLDTCTTYTIYGMTGRGVITRSNNTFITG--LYYTSNAGNLLAYKNS
V--DNGGCPMPINAIN------------------YIKI------EYPIGVLYVTHSPGEAITGVPKGFIKRLGFLDASILHLNVCTEYNIYGIVGKGIINKANSTLHTG--IVYTDTAGVLVSFKNV
S-LLAGACTIDLFGYP------------------AFGS-----GVKL-TSLYFQFTKGELITGTPK---PLEGITDVSFMTLDVCTKYTIYGFKGEGIITLTNSSILAG--VYYTSDSGQLLAFKNV
S-PADGACELKYYVWN------------------TIGA-----VSHLAGTLYVQHTKGDIITGTPK---PLQGLNDISELHLDTCTTYTIYGFRGDGVIRLTNQTFLSG--VYYTSESGQLLAFKNV
--------------------------------GWSWND--YQDSIYDWWI--ADFVSTGAFVCEKN----------PDAPRTGVCITYTIEKVTFQGVLYESNFTFAQYYNVLYF---GSQLKYV-R
K-QLPGGCSMLIKRSN------------------VN-Y------NSDIGVIYVSHSPGNNILGVPQ---ASTGVKDLSYIVTDVCTDYTIYGKSGKGVIRKTNSSLPAG--IMYTSESGSLLGFKNV
S-PVGANCKFDVAART------------------RTNE-------QVVRSLYVIYEEGDNIVGVPS---DNSGLHDLSVLHLDSCTDYNIYGRTGVGIIRRTNSTLLSG--LYYTSLSGDLLGFKNV
S-PVGANCKFDVAART------------------RTNE-------QVVRSLYVIYEEGDNIVGVPS---DNSGVHDLSVLHLDSCTDYNIYGRTGVGIIRQTNRTLLSG--LYYTSLSGDLLGFKNV
----------SCTCRPQ------------AFLGWSADS-CLQGDKCNIFANFILHDVNSGLTCSTD---L---QKANTDIILGVCVNYDLYGILGQGIFVEVNATYYNSWQNLLYDSNGNLYGFRDY
---EGGGWLVASG-------------S------TVA----MTEQLQMGFGITVQYGTDTNSVCPKL---EFAND-TKIASQLGNCVEYSLYGVSGRGVFQNCTAVGVRQQR-FVYDAYQNLVGYY-S
---D-GSYNVSCLCSTD------------AFLGWSYDT-CVSNNRCNIFSNFILNGINSGTTCSND---L---LQPNTEVFTDVCVDYDLYGITGQGIFKEVSAVYYNSWQNLLYDSNGNIIGFKDF
---EGFNCYFPLQSYG----------F-------QPTNGVGYQP-YRVVVLSFELLHAPATVCGPK---K------STNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQ-FGRDIADTTDAVRDP
----------PCTCQPQ------------AFLGWSVDS-CLQGDRCNIFANFILHDVNSGTTCSTD---L---QKSNTDIILGVCVNYDLYGITGQGIFVEVNATYYNSWQNLLYDSNGNLYGFRDY
---EGGGLLIGVG-------------T------RVP----MTDNLQMSFIISVQYGTGTDSVCPML---DLGDS-LTITNRLGKCVDYSLYGVTGRGVFQNCTAVGVKQQR-FVYDSFDNLVGYY-S
---HSDGELTTTG-------------Y------IYP----VTGNLQMAFIISVQYGTDTNSVCPMQ---ALRND-TSIEDKLDVCVEYSLHGITGRGVFHNCTSVGLRNQR-FVYDTFDNLVGYH-S
------SAFIDTV-------------I------NAAHY-SPFSYVYGLAVITLKPAAGSKLVCP-V---AN-----DTVVITDRCVQYNLYGYTGTGVLSKNTSLVIPDGKVFTASSTGTIIGV--S
---PALNCYWPLNDYG----------F-------YTTTGIGYQP-YRVVVLSFELLNAPATVCGPK---L------STDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQ-FGRDVSDFTDSVRDP
---MPGNSILTCSCSNTQYSAGNSQPYYYAWTSFGADT-CLSGGNCQVFANVLLNNVNSGTTCATD---L---QKANTEIIVGVCVKYDLYGISGQGIFTEVNATYYNSWQNLLYDSNGGLYGFKDF
---N------ICNCSAD------------AFVGWAKDS-CLSNDRCHIFSNLMLNGINSGTTCSTD---L---QLPNTEVVTGVCVKYDLYGITGQGVFKEVKADYYNSWQNLLYDVNGNLNGFRDI
---MPRNCYVRSNNSND---------Y------WQPMSFRGVNSLMVAMAITLKPTRTSATVCGYK---QK-----TTPLVLNECITYHIYGYKGTGVIVSANYTFQSFQT-VQLTSTGSLHSF--K
---QGRNYYLGRK-------------S------YKPKT--DEGDVQMVYVITPKYDKGPDTVCPLK---DMGAASSSLDGLLGQCIDYDIHGVVGRGVFQVCNTTGIASQI-FVYDGFGNIIGFH-S
------NSFVSQV-------------L------DSPTSQCTPANCMGVVVIGLTPASGSNLVCP-K---AN-----DTQVIEGQCVKYNFYGYAGTGVINQ-SDLAIPNNKLFVTSKSGAVLAV--R
----------PCTCQPQ------------AFLGWSVDS-CLQGDRCNIFANLILHGVNSGTTCSTD---L---QKANTDIIVGVCVNYDLYGISGQGIFVEVNATYYNSWQNLLYDSNGNLYGFRDY
AYNNCTGGQEVRDLLCVQSFNGIKVLPPVLSESQISGYTTGATAAAMFPPWSAAAGVPFSLSVQYRINGLGVTMNVLSENQKMIASAFNNALGAIQDGFDATNSALGKIQSVVNANAEALNNLLNQL

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

----------132--------------------02101--21420524345442132443569503---2------25233343953935375376578111522543253-7526334462561-1

0--0101201010000------------------14-1-------221322262721532469430---000310133162652*34969433373*9+4179176066--96*6101*37949523

---0-01001000110------------------23-1------0315220062221522579502---0---0-115353452+54967553373+983168355435--06532005473860-1
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TNGTIYSITPCNPPDQLVVYQQA----VVGAMLSENFTS--YGFSNVVEMPKFFYA--SNGTY------------------------------NCTDAVLTYSSFGVCADGSIIAVQ-PRN------
STGNIFIVTPCNQPDQVAVYQQS----IIGAMTAVNESR--YGLQNLLQLPNFYYV--SNGGN------------------------------NCTTAVMTYSNFGICADGSLIPVR-PRN------
TTGEVFSVTPCNPSQQAVVVKDR----LVGVMSSTSTVS--IPFNNTIPTPSFYYH--SNATS------------------------------SCDDPSVVYSSIGICDDGGITFVN-STR------
TTGEVYSIVPCQLSAQAAVINGK----IVGAVTSVQSPI--LDLPHHIVTPQFYYHSIYNYSATPTSYRTNNGFDKYL---------------VNCTPIITYSNMGVCENGALVFIN-ITQ------
TTGEIYSVTPCSLTQQVAVVSDE----IVGVVSSSANVSDQFSFTYTTVTEQFYYM--TDGNS------------------------------SCSEPVLTYSSLGVCKDGALRILQ-PRE------
TTGVLYAVEPCDTSSQVAVYGDA----IIGAMTSSANVT--FGFVNTTVLPSFYYH--TNGFG------------------------------GCQTPVLEYGSMGLCADGSVVDVT-LRQ------
TTGEVFSVTPCQLTMQAAVVNDD----IVGVVSSTNTSG--INFTHTITTKTFYYH--TNVQQ------------------------------NCSEPVLTYANIGVCSDGSITEVT-VRK------
IRGVVYAVESCNRFYYS-VFKTL---SAIGYLYSGATCD--STDVTTFMT----------KA---RA---TTFVDSSLGCFIDVSV-TDGNYTDCLNPI----GNGFCVDVNVTGQPVVGN------
TTGTVYSITPCELSAQAAVIDGS----IVGAITSVNSEL--LGLKNHIVTPYFYYYSVYNYTADNN----SRSMQKYD---------------VNCTPVISYSNMGVCANGALVFIN-VTH------
TTGEIFSISPCQLTTQVAAVSDK----IVGVAAATKEVT--LPFDTHVSLGSFYYHYKNSNAE------------------------------LCKNPSLMYGGLGVCEDGRLVNIS-RSE------
TTGVVYNVYPCQLSSQVAVISDA----IVGMASSTPNVS--IDFNVTVVADNFYYL--SNSAQ------------------------------PCDQPVLTYAGIGICSDGSITNST-ARR------
TTGDIYSVIPCQTSMQYAVIADN----IVGVISADTATG--ITFNHTIATPMFYYS--TNTDR------------------------------NCTEPVLTYATMGICADGAIGYVQ-PRV------
TSGAVYSVTPCSFSEQAAYVNDD----IVGVISSLSNST----FNNTRELPGFFYH--SNDGS------------------------------NCTEPVLVYSNIGVCKSGSIGYVP-SQY------
TTGQIYSVTPCQLVQQVAFVEDR----IVGVISSANNTG---FFNSTRTFPGFYYH--SNDTT------------------------------NCTSPRLVYSNIGVCTSGAIGLLS-PKA------
ILGKVYEVAPCFEASYDVLFRSS---SSFGLLYRSFDCN--QLRISASRF----------AE---RLLPSHNGTATALGCLFNATYAPNDTMVNCTNPL----GDGFCADLL--SNVVVRR------
TDSTVYTVTPCATATQLAVYKQK----VLGAITAVKNDS--FGFNSTLTLPLFYYH--SNGKV------------------------------NCTEPILVYSSIGICPDGTMIQIK-PVE------
SDGVIYSVTPCDVSAQAAVIDGA----IVGAMTSINSEL--LGLTHWTTTPNFYYYSIYNYTSERTR---GTAIDSND---------------VDCEPVITYSNIGVCKNGALVFIN-VTH------
SDGVIYSVTPCDVSAQAAVIDGT----IVGAITSINSEL--LGLTHWTTTPNFYYYSIYNYTNDRTR---GTAIDSND---------------VDCEPVITYSNIGVCKNGAFVFIN-VTH------
ITNRTFMIRSCYSGRVSAAFHAN--SSEPALLFRNIKCN--YVFNNSLT----------------RQLQPINYFDSYLGCVVNAYNSTAISVQTCDLTV----GSGYCVDYS-----KNRRSRGAIT
DDGNYYCLRACVSVPVSVIYDKE--TKTHATLFGSVACE--HISSTMSQYSRSTRSMLK------RRDSTYGPLQTPVGCVLGLVNSS-LFVEDCKLPL----GQSLCALPDTPSTL-TPRSVRSVP
VTNKTYNIFPCYAGRVSAAFHQN--ASSLALLYRNLKCS--YVLNNIS-------------------LTTQPYFDSYLGCVFNADNLTDYSVSSCALRM----GSGFCVDYNSPSSSSSRRKRRSIS
QTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCT--EVPVAIHADQLTPTWRVYSTG--------SNVFQTRAGCLIGAEH-V-NNSYECDIPI----GAGICASYQTQTNS-PRRAR-SVA
LTNRTFMIRSCYSGRVSAAFHAN--SSEPALLFRNIKCN--YVFNNTLS----------------RQLQPINYFDSYLGCVVNADNSTSSVVQTCDLTV----GSGYCVDYS-----TKRRSRRSIT
DDGNYYCVRPCVSVPVSVIYDKS--TNLHATLFGSVACE--HVTTMMSQFSRLTQSNLR------RRD-SNIPLQTAVGCVIGLSNNS-LVVSDCKLPL----GQSLCAVPPVSTFR-SY-----SA
DNGNYYCVRPCVSVPVSVIYDKA--SNSHATLFGSVACS--HVTTMMSQFSRMTKTNLL------ART-TPGPLQTTVGCAMGFINSS-MVVDECQLPL----GQSLCAIPPTTSSR-VRRATSGAS
INSTTYSIMPCVTVPVSV---GYHPNFERALLFNGLSCS--QRSRAVTE-PVSVLWSASATA--------QDAFDTPSGCVVNVELRNTTIVNTCAMPI----GNSLCFINGSIATA-NAD---SLP
KTSEILDISPCAFGGVSVITPGTNASSEVAVLYQDVNCT--DVSTAIHADQLTPAWRIYSTG--------NNVFQTQAGCLIGAEH-V-DTSYECDIPI----GAGICASYHTVSL-----LR-STS
LTNRTYMIRSCYSGRVSAAYHSD--TDEPALLYRNLKCS--YVFNNNIS----------------ISRSVIRYFDSYLGCVVNADDDIAEAVGSCNLTV----GSGYCVDYS-----STWRAKRDLN
VTNKTYLLRSCYSGRVSAAYHQD--APEPALLYRNLKCD--YVFNNNIS----------------REETPLNYFDNYLGCVVNADNSTEHSVDACDLRM----GSGLCVNYS-----TAHRARRSVS
YNNTIYGILPCAQAQVSIVTAGSNHD-NVAVVYNGLGCN--AFQSKMQG-VDNTEWSVYTNF--------SSPIDTPVGCLTGAIQAQ-ENSTECQFAL----GLDSCVNYTADTRL-RT-AR-AAD
KNGTYYCMAPCVSVPVSVIYDKS--SDVHATLYSSVECN--HIKSVATVFSRQTESKLR------S--SDNGLLQTAVGCVIGFRNTS-DTVEDCTLPL----GQSLCAKPPSFSSR-STN----VN
AGDKVYSITPCVSVPISV---GYDPGHQRALVFNGLDCS--ARANAVSM-PASEYWTAAAST---TARGSEPVLDTPSGCVYNVNNCTTHTVSVCEMPI----GNSLCLVSNFTCSD-VATASLSPN
LTNRTFMIRSCYSGRVSAAFHAN--SSEPALLFRNIKCN--YVFNNTFA----------------RQLQPINYFDSYLGCVVNADNSTASTVQTCDLTV----GSGYCVDYS-----TQLRSRRAIT
SNRFGAISASLQEILTRLEAVEAKAQIDRLINGRLTALNAYISKQLSDSTLIKVSAAQAIEKVNECVKSQTTRINFCGNGNHILSLVQNAPYGLYFIHFSYVPISFTTANVSPGLCISGDRGLAPKA

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

15235535268437276701033--40327766437385--12133510---------------------111875257954561205-1343372827----753496231------00100-124

5282993927*313382256342----57*574432322--002123215002230--12120------------------------------262573103273*7*177310152-231------

2773673937+215255811032----32+675433333--00252223-000010--0----------------------------------363435----7486+233600000-241------
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--------------V----SYDSVSAIVT-ANLSIPSNWTTSVQVEYLQITSTPIVVDCSTYVCNGNVRCVELLKQYTSACKTIEDALRNSAMLESADVSEMLTFDKKAFTLAN----VSSF-G-DY
--------------S----SDNGISAIIT-ANLSIPSNWTTSVQVEYLQITSTPIVVDCATYVCNGNPRCKNLLKQYTSACKTIEDALRLSAHLETNDVSSMLTFDSNAFSLAN----VTSF-G-DY
--------------V----RGEPDPAISM-GNISVPSNFTVSIQVEYLQMSIRPVSIDCAMYVCNGNPHCTRLLQQYISACRTIEEALQLSARLESFEVNSMLTVSETALDLVN----ISTF-GGDY
--------------S----EN-PVQPIST-GNVTIPSNFTISVQVEYLQMSSEAVSIDCAQYVCNGNPRCNRLLAQYISACHAIEQALITSTRLEALELESMISISDNALALAT----VETFNSSDY
--------------D----TTQ-PTPIVS-GVISIATNFTLSVVTEYIQLANTPISVDCAMYVCNGNPRCNMLLAQYSSACQTIENALQLSAKLESIEVTNMLTVSEDNLQIAN----ISTFNGGGY
--------------Y----QPAPVSPIAT-TNISIPLNFTISIQTEYIQMYSQQVSVDCSMYVCNGNVRCLRLLTQYATACRNIESALQLSARLESLEVSSVVSVSENALKLAN----ITHF-D-SY
--------------T----EPEPVAPITT-GNLSIPSNFTVSVQVEYLQMYNKPVSVDCQTYVCNGNPRCLKLLTQYATACRTIEEALQLSARLESVEVANMIAVSDEAVQLAN----VSYF-D-TY
---------IFIQTH----DTDYARPILTAQQIELPIDHYVSVKEQFIQTSTPKFDVDCERYICDVSSDCRELLVKYGGYCSKILADIKSSSIQLDYQILGLYKTLAVDFKV----PDI---DFGDF
--------------T----NG-DVQPIST-GNVTIPSNFTISVQMEYVQVSTELVSIDCARYVCNGNARCGRLLSQYVSACQTIEQALAMGSRLESMELESMISISENALKLAS----VEEFNSSAM
--------------D----T-FVPSAVIS-GNITIPANFSFVVQPEYIQIMTKPVSVDCSVYVCNGNPRCLQLLTQYASVCRTVEEPLQLNARLEALELTSMIIVQDKTLKLGV----ASNFN-DTF
--------------A----AADPVSPVIS-GNISVPTNFTFSVQVEYIQLMLKPVTVDCSVYVCNGNPRCLQLLAQYASACRTIEQALQLSARLESVEVNSMISISQEALALGV----IDNFK-HDF
--------------V----STTPATPITT-GNLTIPVNFTVSIQAEYVQVSLRAVVVDCATYVCNGNVRCLQLLRQYVTACTSVENALALNARLESQEVADMLAVDYAAYRSSLELN-TPQFE-NGF
--------------G----QVK-IAPTVT-GNISIPTNFSMSIRTEYLQLYNTPVSVDCATYVCNGNSRCKQLLTQYTAACKTIESALQLSARLESVEVNSMLTISEEALQLAT----ISSFNGDGY
--------------A----QPQ-VQPMFQ-GNISIPTNFTMSVRTEYIQLFNKPVSVDCAMYVCNGNDRCKQLLSQYTSACKNIESALQLSARLESMEVNSMLTVSDEALKLAT----ISQFPGGGY
---------MTFEKH----DTTYVAPVTNERFTELPLDHQLVLTEQFLQTTMPKFSISCETYICDVSKACKNLLFRYGGFCQKIEADIRGAGVLLDSDVSGLYSTIAAKTSS----ITP---TTDRF
--------------T----TPQVVAPIVT-ANISIPLNFTTSVQVEYLQLSSRPVSVDCATYVCNGNPRCLTLLTQYSSACKTAEEALQLTARLEASEVNSMIKLSPTAIDNANKLGVSTYQ-G-GF
--------------S----DG-DVQPIST-GNVTIPTNFTISVQVEYMQVYTTPVSIDCARYVCNGNPRCNKLLTQYVSACQTIEQALAMGARLENMEVDSMLFVSENALKLAS----VEAFNSTEN
--------------S----DG-DVQPIST-GNVTIPTNFTISVQVEYIQVYTTPVSIDCSRYVCNGNPRCNKLLTQYVSACQTIEQALAMGARLENMEVDSMLFVSENALKLAS----VEAFNSSET
TG----YRFTNFEPFTVNSVNDSLEPVGGLYEIQIPSEFTIGNMVEFIQTSSPKVTIDCAAFVCGDYAACKSQLVEYGSFCDNINAILTEVNELLDTTQLQVANSLMNGVTLSTKLKDGVNFNVDDI
GE--MRLASIAFNHP---I--QVDQLNSSYFKLSIPTNFSFGVTQEYIQTTIQKVTVDCKQYVCNGFQKCEQLLREYGQFCSKINQALHGANLRQDDSVRNLFASVKSSQSS--PIIPG---FGGDF
AS----YRFVTFEPFNVSFVNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGTFCDNINSILDEVNGLLDTTQLHVADTLMQGVTLSSNLNTNLHFDVDNI
SQ-----SIIAYTMS----LGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTP---PIK---DFGGF
TG----YRFTNFEPFTVNSVNDSLEPVGGLYEIQIPSEFTIGNMEEFIQTSSPKVTIDCSAFVCGDYAACKSQLVEYGSFCDNINAILTEVNELLDTTQLQVANSLMNGVTLSTKLKDGVNFNVDDI
SQ--FQLAVLNYTSP---I--VVTPINSSGFTAAIPTNFSFSVTQEYIETSIQKVTVDCKQYVCNGFTRCEKLLVEYGQFCSKINQALHGANLRQDESVYSLYSNIKTTSTQ--TLEYG---LNGDF
DV--FQIATLNFTSP---L--TLAPINSTGFVVAVPTNFTFGVTQEFIETTIQKITVDCKQYVCNGFKKCEDLLKEYGQFCSKINQALHGANLRQDESIANLFSSIKTQNTQ--PLQAG---LNGDF
R-----LQLVNYDPL---YDNSTATPMTPVYWVKVPTNFTLSATEEYIQTTAPKITIDCARYLCGDSSRCLNVLLHYGTFCNDINKALSRVSTILDSALLSLVKELSI-NTRDEVTTFS---FDGDY
QK-----SIVAYTMS----LGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVDCNMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQMYKTP---TLK---YFGGF
TG----YRLTNFEPFVPTLVNDSVESVGGLYEIQIPTEFTIGNLEEFVQTTSPKVTIDCAAFVCGDYAACREQLVEYGSFCDNINTILNEVNSMIDTSQYQLASTLMNGVTLSSRLKDGISFNQDDI
TG----YKLTTFEPFTVSIVNDSVESVGGLYEMQIPTNFTIASQQEFIQTRSPKVTIDCAAFVCGDYTVCRQQLVDYGSFCDNINAILGEVNNLIDTMQLQVASALIQGVTLNSRLADGISGQIDDI
RALTFNYMYFAQELP----SQSEQSVAFDNSTLQIPINFTIGIEYETIPVTMPKVTVDCAQYVCGDNSECRTLLVQYGTFCETINDALRGVALQQDVNQKDVFSSVRRLAKVSSPMNLG---NLNGF
NT--FALVHMLFQNP---L--KVSVLNSTEFQVSIPQNFSFGITEEFIETSIQKVTVDCKQYVCNGFERCEQLLVQYGQFCSKINQALHGVNLRQDDATKSLFEDIKVPQSV--PLMTS---LTGDY
L-----LSLVVYDPT---D--AGLKVLTPVYWVSIPTNFTLAATTEYIQTTAPKVNVDCVKYLCGDSERCIDVLSQYGAFCEDVNKALADVSAIIDSSMVTMVSELTA-GVMWSETPQA---NVGSY
TG----YRFTNFEPFTVNAVNDSLQPVGGLYEIQIPSEFTIGNMEEFIQTSAPKVTIDCAAFVCGDYAACKSQLVEYGSFCDNINAILTEVNELLDTTQLQVANSLMNGVTLSTKLKDGVNFNVDDI
GYFVQDDGEWKFTGSSYYYPEPITDKNSVIMSSCAVNYTKAPEVFLNTSIPNPPDFKEELDKWFKNQTSIAPDLSLDFEKLNVTLLDLTYEMNRIQDAIKKLNESYINLKEVGTYEMYVKWPWYVWL

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

20----031637613---0--1331255325154775575653435574735544559532668455328124*3257468537623*223634772662384346330223--00113---32437

--------------1----3000237746-457597587666942898*755327497*44*9*88912*34**27*575*447544+35773755479348626312363510----4000-0-36

--------------0----0100234546-52939+577866544898575533669++3399+54513+246*38+567+459433+33572455346148522322153511----3---00147

                                                                                                                               

TG++FQYR+TNFEPSTVN+VNDSVSPISTLGNISIPTNFTISVQVEYIQTSSPKVSVDCATYVCNGNPRC+QLLVQYGSFCDTIEQALQLSARLEDTEVLSMLSVS+NAL+LAS+LKDGS+FNGGD+



1280 1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390

229E
NL63
HKU8

Ferret-CoV
CDPHE15
HKU10

BtRf-AlphaCoV
LuchengRn-CoV

Mink-CoV
Bat-CoV-1A

BtMr-AlphaCoV
BtNv-AlphaCoV
Porcine-EDV

BtCoV512
HKU2

NL63-related
FCoV
TGE
OC43

MERS-CoV
HKU1

Covid-19
Bovine-CoV

HKU4
HKU5
HKU9

SARS-CoV
HKU24

Rat-CoV
Bat-BCoV

Hedgehog-CoV
GCCDC1
HKU14
MHV

------------------NLSSVI-PSL---PRSGSR-------VAGRSAIEDILFSKLVTSGLGTVDADYKKCTKGLS----IADLACAQYYNGIMVLPGVADAERMAMYTGSLIGGIALGGLT--
------------------NLSSVL-PQR---NIRSSR-------IAGRSALEDLLFSKVVTSGLGTVDVDYKSCTKGLS----IADLACAQYYNGIMVLPGVADAERMAMYTGSLIGGMVLGGLT--
------------------NLTALL-PQG---G-------------GKRSVIEDILFDKVVTSGLGTVDEDYKRCTNGIG----IADVPCAQYYNGIMVLPGVVDEEKMSIYTASLLGGMTMGGFT--
LDPVYNDQHNTIGGIYMDGLKDLL-PRR---SCANKH-------GTCRSVIEELLFNKVVTSGLGTVDEDYKRCTNGLD----IADLVCAQYYNGIMVLPGVVNADKMAMYTASLAGGITLGALG--
------------------NFTNLM-GTT----------------YSTKSVVEDILFDKVVTSGLGTVDADYKACSNGLS----IADLVCAQYYQGVMVLPGVVDAAKLHMYSASLMGGMALGGVT--
------------------NLSVLL-PKS---D-------------G-KSVVEDILFDKVVTSGLGTVDQDYKNCVGKLGVAQDIADVGCAQYYNGIMVLPGVVNEAKMGLYTASLTGAMVMGGFT--
------------------NVSVLL-PRG---Q-------------SRGSVIEDLLFNKVITSGLGTVDEDYKACTGD-GFGAALADLFCAQYYNGIMVLPGVVDETKMGLYTASLTGAMVMGGFT--
------------------NFSMYM-----------SE-------ANGRSFIEDLLFDKIVTTGPGFYQ-DYYDCKKM-----NLQDLTCKQYYNGIMVIPPVMDDTLITFWSSAVAGSMTAGLFG--
LNPIYNESGNTIGGIYLDGLKDIL-PRK------NKH-------GSSRSTIEDLLFNKVVTTGLGTVDEDYKRCTKGSD----IADLACAQYYNGIMVLPGVANDGKMSMYTASLSGGISLGALG--
------------------DLTLAL-PRQ----------------HQSRSAIEDLLFSKIVTSGLGTVDDDYKECAAKM--ANTIAEAGCVQYYNGIMVLPGVVDPSLLSQYTAALTGAMVLGGVT--
------------------NLTNVL-PAS----------------VGAKSAVEDLLFDKVVTSGLGTVDADYKECASRT--ANTVAEVGCVQYYNGIMVLPGVVDQSLLAQYSAALTGAMVFGGVT--
------------------NISAVL-PAG----------------EGKGSFIEDLLFDKVITNGLGTVDADYKRCIEEK---GAIADVVCRQYYKGISVLPALTDPARMGLYSASLMGALTLGAFG--
------------------NFTNVL-GASVYDPASGRV-------VQKRSVIEDLLFNKVVTNGLGTVDEDYKRCSNGRS----VADLVCAQYYSGVMVLPGVVDAEKLHMYSASLIGGMALGGIT--
------------------NFTNIL-PAN----------------PGARSVIEDILFDKVVTSGLGTVDEDYKRCSNGLS----IADLACAQHYNGIMVLPGVADWEKVHMYSASLVGGMTLGGIT--
------------------NVSQFFLPKV---QSNSER-------FESRSVIEDLLFSKIETTGPGFYG-DYYNCKKN-----AIQDLTCAQYHNGILVIPPVMDAETLGMYGGIAAASLTLGIFG--
------------------NLTSVV-PQT---PASTSG-------SFRGSFIEDLLFNKVITSGLGTVDADYKECTKGLS----IADLACAQYYNGIMVLPGVVDAEKMAMYTASLTGAMVMGGLS--
LDPIYKEW-PSIGGSWLGGLKDIL-PSH------NSK-------RKYGSAIEDLLFDKVVTSGLGTVDEDYKRCTGGYD----IADLVCAQYYNGIMVLPGVANADKMTMYTASLAGGITLGALG--
LDPIYKEW-PNIGGSWLEGLKYIL-PSH------NSK-------RKYRSAIEDLLFDKVVTSGLGTVDEDYKRCTGGYD----IADLVCAQYYNGIMVLPGVANADKMTMYTASLAGGITLGALG--
------------------NFSPVL-GCL---GSECSK-------ASSRSAIEDLLFDKVKLSDVGFVE-AYNNCTGG----AEIRDLICVQSYKGIKVLPPLLSENQISGYTLAATSASLFPPWT--
------------------NLT-LL-EPV---SISTGS-------RSARSAIEDLLFDKVTIADPGYMQ-GYDDCMQQ-G-PASARDLICAQYVAGYKVLPPLMDVNMEAAYTSSLLGSIAGVGWTAG
------------------NFKSLV-GCL---GPHCGS--------SSRSFFEDLLFDKVKLSDVGFVE-AYNNCTGG----SEIRDLLCVQSFNGIKVLPPILSESQISGYTTAATVAAMFPPWS--
------------------NFSQIL-PDP---S----K-------PSKRSFIEDLLFNKVTLADAGFIK-QYGDCLGD----IAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFG
------------------NFSPVL-GCL---GSDCNK-------VSSRSAIEDLLFSKVKLSDVGFVE-AYNNCTGG----AEIRDLICVQSYNGIKVLPPLLSENQISGYTLAATSASLFPPWS--
------------------NLT-LL-QVP---QIGGSS-------SSYRSAIEDLLFDKVTIADPGYMQ-GYDDCMKQ-G-PQSARDLICAQYVSGYKVLPPLYDPNMEAAYTSSLLGSIAGAGWTAG
------------------NLT-ML-QIP---QVTTGE-------RKYRSTIEDLLFNKVTIADPGYMQ-GYDECMQQ-G-PQSARDLICAQYVAGYKVLPPLYDPYMEAAYTSSLLGSIAGASWTAG
------------------NFTGLM-GCL---GPNCGA-------TTYRSAFSDLLYDKVRITDPGFMQ-SYQKCIDSQW-GGSIRDLLCTQTYNGIAVLPPIVSPAMQALYTSLLVGAVASSGYTFG
------------------NFSQIL-PDP---L----K-------PTKRSFIEDLLFNKVTLADAGFMK-QYGECLGD----INARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFG
------------------NFSSVM-GCV---GSNCI---------SHRSAIEDILFNKVKLSDVGFVD-AYNNCTQG----SEIRDLVCVQSFNGIKVLPPVLSESQMSGYATGVGLSMLFPPFS--
------------------NFSPLL-GCL---GSYCSE---GTMAVQGRSAIEDVLFDKVKLSDVGFVE-AYNNCTGG----QEVRDLLCVQSFNGIKVLPPVLSESQISGYTAGATASAMFPPWS--
------------------NFSSIL-NQE---AINGNN-------FQARSAIEDLFFDKIETADVGFQK-KYDECTGG----SVVKDLGCAQSFNGLMVLPPQMTDAHVAAYTTSAA-----------
------------------NLS-LF-EAP---NIGSGN-------NNYRSALEDLLFDKVTLSDPGYMK-GYDECMKK-G-PPSARDLICAQYVSGYKVLPPLYDANMEAMYTASLTGSIAGSFWTGG
------------------NFSGLM-GCL---GSNCQE-------KQYRSAISDLLYNKVKVADPGFMG-AYQKCIDEQW-GGSVRDLICTQTFNGISVLPPIVSPGMQALYTSLLVGAVASSGYTFG
------------------NFSPVL-GCL---GSDCNK-------ASSRSAIEDLLFDKVKLADVGFVE-AYNNCTGG----AEIRDLICVQSYNGIKVLPPLLSENQISGYTLAATSASLFPPWT--
LIGLAGVAVCVLLFFICCCTGCGSCCFKKCGNCCDEYGGHQDSIVIHNISSHED-------------------------------------------------------------------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

------------------864-74-312---500100-------033755439412242111413200-03012100----00134212211103103222012000020320011020101022--

------------------575257-100----------------0204*59*9+**7*94*8*6*7640**73*3330-----96973*3*885*95*+*7968244836+78575+8966*777--

------------------775097-331----------------0434+5769++97*937755*763-4*23*333------74996*7*464*64*+*7956345435+85576220101111--

                                                                                                                               

LDPIY+EW++TIGG++LDN+SSLL+PCL+++GSNCSKGGH++++VS+RSAIEDLLFDKVVTSGLGTVDEDYK+CTGGLG+PA+IADLICAQYYNGIMVLPPVVDAEKMAMYTASLTG+MALGGWTFG



1400 1410 1420 1430 1440 1450 1460 1470 1480 1490 1500 1510 1520

229E
NL63
HKU8

Ferret-CoV
CDPHE15
HKU10

BtRf-AlphaCoV
LuchengRn-CoV

Mink-CoV
Bat-CoV-1A

BtMr-AlphaCoV
BtNv-AlphaCoV
Porcine-EDV

BtCoV512
HKU2

NL63-related
FCoV
TGE
OC43

MERS-CoV
HKU1

Covid-19
Bovine-CoV

HKU4
HKU5
HKU9

SARS-CoV
HKU24

Rat-CoV
Bat-BCoV

Hedgehog-CoV
GCCDC1
HKU14
MHV

-SA-ASIPFSLAIQSRLNYVALQTDVLQENQKILAASFNKAMTNIVDAFTGVNDAITQTSQALQTVATALNKIQDVVNQQGNSLNHLTSQLRQNFQAISSSIQAIYDRLDIIQADQQVDRLITGRLA
-SA-AAIPFSLALQARLNYVALQTDVLQENQKILAASFNKAINNIVASFSSVNDAITQTAEAIHTVTIALNKIQDVVNQQGSALNHLTSQLRHNFQAISNSIQAIYDRLDSIQADQQVDRLITGRLA
-PV-AALPFALSVQSRLNYVALQTDVLQKNQQILANAFNSAIGNITVAFDQVTTAVQQTSDAIKTVASALNKVQSVVNSQGQALHQLTKQLASNFQAISASIEDIYNRLDGLAADANVDRLITGRLA
-GGLVSVPFATAVQARLNYVALQTDVLQQNQKILAASFNQAIGNITLAFGKVNSAIQQTAQGLSTVAQALTKVQDVVNSQGKALNHLTAQLQNNFQAISSSIEDIYYKLDEVNADAQVDRLITGRLA
-AA-AALPFSYAVQARLNYVALQTDVLQRNQQILAESFNNAIGNITNAFASVNDAISQTAEGLSTVAEALSKVQDVVNNQGMALNHLTLQLQNNFQAISSSIADIYRRLDQLTADAQVDRLINGRLA
-AA-AAIPFSLAVQSRLNYVALQTDVLQQNQKLLADSFNNALSNITLAFSNVNDALQDASEAINTVAVALGKVQGVVNEQGQAIAHLTQQLTQNFQAISHSIADIYNRLDELAADAQTDRLITGRLS
-AA-AAIPFSLAVQSRLNYVALQTDVLQENQKILASAFNSAMSNITYAFTEVKNAIKDTSVAISTVAQALGKIQNVVNDQGQALSQLTRQLASNFQAISSSIQDIYNRLNDVEADAQVDRLITGRLA
-GQAGMVSWTVALAGRLNALGVMQDALVEDVNKLANGFNNLTQYVSDGFKT--------------TSQALSTIQAVVNNNAQQVSQLVQGLSENFGAISNNFALIAERLERIEAAMQMDRLINGRMN
-GGAVAIPFSLAVQARLNYVALQTDVLQRNQEILAASFNQAIGNITIALGKVNNAIYQTSQSLSTVAQALTKVQDVVNSQGKALNHLTLQLQNNFQAISSSIQDIYYKLDDINADAQVDRLITGRLA
-AA-AAIPFSLAVQARLNYLACQTDVLQRNQMILAQSFNAAMGNITVAFSGVSNAIQQTAQSLNTISQALNKVENVVNEQGTALSQLTKQLASNFQAISSSIEDLYNRLDTLEADQQVDRLITGRLA
-AG-AAVPFSIAVQSRLNYLALQTDVLQRNQQQLANSFNAAMGNITEAFGRVNDAIEQTSHAISTVAQALDKVQTVVNDQGLALSQLTKQLASNFQAISSSIEDLYNRLDRVEADLQVDRLITGRLA
-GGAVAAPFSIAVFSKLNYIALQTDLIQENQKLISAAFNNAMGNITKAFTDVNTALQHVSDAVKTVATALNKVQDAVNTQGEALQKLTSQLAQNFDAISSSIDDIYNKLDVLAADAQVDRLINGRLS
-AA-AALPFSYAVQARLNYLALQTDVLQRNQQLLAESFNSAIGNITSAFESVKEAISQTSKGLNTVAHALTKVQEVVNSQGSALNQLTVQLQHNFQAISSSIDDIYSRLDILSADVQVDRLITGRLS
-SA-AALPFSYAVQARLNYVALQTDVLQRNQQMLANSFNSAISNITLAFESVNNAIYQTSAGLNTVAEALSKVQDVVNGQGNALSQLTVQLQNNFQAISNSIGDIYSRLDQITADAQVDRLITGRLA
-GQAGITTWSLAMAGRLNALGVVQNALVDDVNKLANGFNQLTASVGKLALT--------------TSSALQAIQAVVNQNAAQVESLVSGITENFGAISTNFKVISQRLDKLEADVQMDRLINGRMN
-AA-ASIPFSLAVQSRLNYVALQTDVLQENQKILAASFNKAIGSITQAFTEVNDAIAQTSQAIGTVAGALNKIQGVVNEQGQALSHLTKQLQNNFQAISSSIEDIYNRLDSLAADAQVDRLITGRLA
-GGAVAIPFAVAVQARLNYVALQTDVLNKNQQILANAFNQAIGNITQAFGKVNDAIHQTSQGLATVAKALAKVQDVVNTQGQALSHLTVQLQNNFQAISSSISDIYNRLDELSADAQVDRLITGRLT
-GGAVAIPFAVAVQARLNYVALQTDVLNKNQQILASAFNQAIGNITQSFGKVNDAIHQTSRGLATVAKALAKVQDVVNIQGQALSHLTVQLQNNFQAISSSISDIYNRLDELSADAQVDRLITGRLT
--AAAGVPFYLNVQYRINGLGVTMDVLSQNQKLIANAFNNALYAIQEGFDA--------------TNSALVKIQAVVNANAEALNNLLQQLSNRFGAISASLQEILSRLDALEAEAQIDRLINGRLT
LSSFAAIPFAQSIFYRLNGVGITQQVLSENQKLIANKFNQALGAMQTGFTT--------------TNEAFQKVQDAVNNNAQALSKLASELSNTFGAISASIGDIIQRLDVLEQDAQIDRLINGRLT
--AAAGIPFSLNVQYRINGLGVTMDVLNKNQKLIATAFNNALLSIQNGFSA--------------TNSALAKIQSVVNSNAQALNSLLQQLFNKFGAISSSLQEILSRLDALEAQVQIDRLINGRLT
AGAALQIPFAMQMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSS--------------TASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQ
--AAAGVPFYLNVQYRINGIGVTMDVLSQNQKLIANAFNNALGAIQEGFDA--------------TNSALVKIQAVVNANAEALNNLLQQLSNRFGAISSSLQEILSRLDALEAQAQIDRLINGRLT
LSSFAAIPFAQSMFYRLNGVGITQQVLSENQKLIANKFNQALGAMQTGFTT--------------SNLAFSKVQDAVNANAQALSKLASELSNTFGAISSSISDILARLDTVEQDAQIDRLINGRLI
LSSFAAIPFAQSIFYRLNGVGITQQVLSENQKIIANKFNQALGAMQTGFTT--------------TNLAFNKVQDAVNANAMALSKLAAELSNTFGAISSSISDILARLDTVEQEAQIDRLINGRLT
ITSAGVIPFATQLQFRLNGIGVTTQVLVENQKLIASSFNNALVNIQKGFTE--------------TSIALSKMQDVINQHAAQLHTLVVQLGNSFGAISSSINEIFSRLEGLAANAEVDRLINGRMM
AGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIANQFNKAISQIQESLTT--------------TSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQ
--AAAGVPFTMSVQYRINGLGVTMDVLNQNQKMIANAFNNALTAIQNGFDA--------------TNSALAKIQSVVNANAEALNNLLQQLSNRFGAISSSLQEILSRLDALEAQVQIDRLINGRLT
--AAAGVPFALSVQYRINGLGVTMNVLSENQKMIASSFNNAIGAIQEGFDA--------------TNSALAKIQSVVNSNAEALNNLLNQLSNRFGAISASLQEILSRLDALEAQAQIDRLINGRLT
LGSFFSIPNTMQMAYRFNGIAVTQKVLVDNQKQIANKFNQAMMSVQTGFKA--------------TSSALEKLQKVVNDNAQALNNLVAQLTNNFGAISSAINDITQRLDKLEADAQIDRLINGRLQ
LSSAAALPFAQSMFYRMNGIGITQNVLMKNQREIANKFNQALGAMQTGFTA--------------TNQAFQKVQDVVNANAQALSKLASELANTFGAISSSIGDILKRLDVLEQEVQIDRLINGRLT
ITSVGVIPFATQLQFRLNGLGVTTNVLMENQKLIANAFNNALTGIQKGFDA--------------TNMALAKMQSVINQHAQQLSTLVDQLGNSFGAISSSINEIFSRLDELEANAQVDRLINGRMV
--AAAGVPFYLNVQFRINGLGVTMDVLSQNQKLIANAFNNALDAIQEGFDA--------------TNSALAKIQAVVNANAEALNNLLQQLSNRFGAISSSLQEILSRLDALEAAAQIDRLINGRLT
-------------------------------------------------------------------------------------------------------------------------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

--2110220001102312323230132012130232022131001112110--------------21031041102220130021121012021233232120321032302000212432223310

-65-856697688589**69+86887+658645+848**47766961562331132012202203771**459848**39+26924*836+43**4***39833+539*7294*5597****9**97

-16-759+9556855+8*69+98778+458665++44**477778638833--------------872*85+8+589*45+36944*634+435*6***76844+739*9294645+8****9**96

                                                                                                                               

LGAAAAIPFSLAVQYRLNYVALQTDVLQENQK+LANSFNNAIGNIQE+FTAVNDAIQQTSQALSTTASAL+KVQDVVN+QAQALNHLT+QLSNNFGAISSSIQDIYSRLDALEADAQVDRLINGRL+



1530 1540 1550 1560 1570 1580 1590 1600 1610 1620 1630 1640 1650

229E
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HKU8
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CDPHE15
HKU10

BtRf-AlphaCoV
LuchengRn-CoV

Mink-CoV
Bat-CoV-1A

BtMr-AlphaCoV
BtNv-AlphaCoV
Porcine-EDV

BtCoV512
HKU2
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HKU1
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SARS-CoV
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Rat-CoV
Bat-BCoV

Hedgehog-CoV
GCCDC1
HKU14
MHV

ALNVFVSHTLTKYTEVRASRQLAQQKVNECVKSQSKRYGFCGN-GTHIFSLVNAAPEGLVFLHTVLLPTQYKDVEAWSGLCV---DGINGYVLRQPNLALYKEG-------NYYRITSRIMFEPRIP
ALNAFVSQVLNKYTEVRGSRRLAQQKINECVKSQSNRYGFCGN-GTHIFSIVNSAPDGLLFLHTVLLPTDYKNVKAWSGICV---DGIYGYVLRQPNLVLYSDN-------GVFRVTSRVMFQPRLP
ALNAFVTQTLTKYTEVRASRLLAQEKINECVKSQSTRYGFCGN-GTHLFSIPNAAPEGIMLFHTVLVPTEYVSVTAWSGYCH---NG-VGYAVKDVGNSLFQFN-------NTFYITPRNMYQPRTP
SLNAFVTQTLTNQAQIRASRQLSKEKINECVRSQSSRFGFCGN-GTHLFSLANAAPRGVMLFHTVLLPTSYKTVTAWSGVCAISNNKTMGFIVKDVSLTLFKNH------DDKFYLTPRTMYEPRVA
ALNAFVSQTLTKYSQVQASRSLAKQKINECVLSQSPRYGFCGDGGRHVFTVTQAAPQGILFLHTVLRPTGSVNVTAAAGICV---DGA-GYALNQPGLVLIYQD-------GTYLITPRVMFEPRQP
ALNAFVTQTLTKSAEVKQSRLLAQQKVNECVKSQSNRFGFCGN-GTHLFSIVNNAPNGLMFFHTVLVPTVYVTVSAWAGVCF---NNRA-YILRDVESVLF-NN-------NGYYVTNRKMYEPRVP
ALNAFVTQTLTKYTEVRASRQLAQEKINECVKSQSYRYGFCGN-GTHLFSISNAAPQGIIFFHTVLLPTEYQTVEAWSGVCV---NNHYGLVLRNVHDALYKRN-------DSYFITSRDMYEPRVP
ILQNFVTNYKLSISELKSQQALAQSLINECVYAQSSRNGFCGD-GLHLFSLMQRAPDGIMFFHYTLKPNNTIIVETTPGLCLSND---VCIAPKDGLFVRLSTA-----RDTDWHFTTRNRYSPEPI
ALNAFVTQTLTRQAEVRASRQLAKQKVNECVRSQSSRFGFCGN-GTHLFSLANAAPNGMVFFHTVLVPTAYQTVTAWSGICASDGDRTFGLIVKDVSLTLFRNY------NNSFYLTPRTMYQPRIA
ALNAFVTQQLLRYSEVRASRQLAQEKINECVKSQSSRYGFCGN-GTHVFSVANAAPDGIMFLHANLVPTAFIEVSAFAGVCV---DGR-ALVLRGRDEVLFQKP-----DTDQYLITPRLLFEPRVP
ALNAFVAQQLTKYTDVRASRQLAQDKINECVKSQSFRYGFCGN-GTHVFSVVNAAPDGMMFFHSVLLPTAYMEVAAFSGLCV---EGN-GYVLRDTGNVLFEK-------NGQYLITARKMFEPRVP
ALSTFVSAQLVKYSEVKASRNLAMQKVNECVKSQSSRLGFCGN-GTHLFSMVTGAPDGLMFLHTVLLPTEYKEVAAWAGLCV---GGK-AFVLRDVQLLLFIR-------IIQYLVTSRNMYQPRVP
ALNAFVAQTLTKYTEVQASRKLAQQKVNECVKSQSQRYGFCGGDGEHIFSLVQAAPQGLLFLHTVLVPGDFVNVLAIAGLCV---NGEIALTLREPGLVLFTHE-LQTYTATEYFVSSRRMFEPRKP
ALNAFVAQSLTKYAEVQASRTLAKQKVNECVKSQSPRYGFCGDEGEHIFSLTQAAPQGLMFLHTVLVPNGFINVTAVTGLCV---DETIAMTLRQSGFVLFVQN-------GNYLVSPRKMFEPRRP
VLQLFVTNYKLKIAELRNTHRYVQSLINECVYAQSLRNGFCGQ-GLHVLSLMQNAPSGIMFFHYSLIPNNTITVKTTPGLCESDELGSKCIVAKDGVLVS---A-----NLSYWQWSPRNLYKPENL
ALNSFVTQTLTRQTQVRASRELAMQKINECVKSQSDRYGFCGN-GTHLFSIANAAPEGLLFLHTVLVPDDYVTVEAWSGICF---GGDKGFILRDFQLTLIKYD-------NKYKVTSRKMFQPRNA
ALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGN-GTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWSGICASDGDRTFGLVVKDVQLTLFRNL------DDKFYLTPRTMYQPRVA
ALNAFVSQTLTRQAEVRASRQLAKDKVNECVRSQSQRFGFCGN-GTHLFSLANAAPNGMIFFHTVLLPTAYETVTAWPGICASDGDRTFGLVVKDVQLTLFRNL------DDKFYLTPRTMYQPRVA
ALNAYVSQQLSDSTLVKFSAAQAMEKVNECVKSQSSRINFCGN-GNHIISLVQNAPYGLYFIHFSYVPTKYVTARVSPGLCIAG---DRGIAPKSGYFVNVN---------NTWMYTGSGYYYPEPI
TLNAFVAQQLVRSESAALSAQLAKDKVNECVKAQSKRSGFCGQ-GTHIVSFVVNAPNGLYFMHVGYYPSNHIEVVSAYGLCDAAN-PTNCIAPVNGYFIKTNNTR----IVDEWSYTGSSFYAPEPI
ALNAYVSQQLSDISLVKFGAALAMEKVNECVKSQSPRINFCGN-GNHILSLVQNAPYGLLFMHFSYKPISFKTVLVSPGLCISG---DVGIAPKQGYFIKHN---------DHWMFTGSSYYYPEPI
SLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGK-GYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDG----KAHFPREGVFVSNG---------THWFVTQRNFYEPQII
ALNAYVSQQLSDSTLVKFSAAQAMEKVNECVKSQSSRINFCGN-GNHIISLVQNAPYGLYFIHFSYVPTKYVTAKVSPGLCIAG---DRGIAPKSGYFVNVN---------NTWMFTGSGYYYPEPI
SLNAFVSQQLVRSETAARSAQLASDKVNECVKSQSKRNGFCGS-GTHIVSFVVNAPNGFYFFHVGYVPTNYTNVTAAYGLCNNNN-PPLCIAPIDGYFITNQTTTY--SVDTEWYYTGSSFYKPEPI
SLNAFVAQQLVRTEAAARSAQLAQDKVNECVKSQSKRNGFCGT-GTHIVSFAINAPNGLYFFHVGYQPTSHVNATAAYGLCNTEN-PQKCIAPIDGYFVLNQTTSTVADSDQQWYYTGSSFFHPEPI
VLNTYVTQLLIQASEAKAQNALAAQKISECVKAQSLRNDFCGN-GTHVLSIPQLAPNGVLFIHYAYTPTEYAFVQTSAGLCHNG----TGYAPRQGMFVLPNNT-------NMWHFTTMQFYNPVNI
SLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGK-GYHLMSFPQAAPHGVVFLHVTYVPSQERNFTTAPAICHEG----KAYFPREGVFVFNG---------TSWFITQRNFFSPQII
ALNAYVSQQLSDITLVKFSASQAIEKVNECVKSQSTRVNFCGN-GNHILSLVQNAPYGLYFIHFSYQPTKYTTAYVSPGLCLAG---DVGVAPKSGYFIKVN---------DKWMFTGSAYYHPEPI
ALNAYVSKHLSDMTLIKVSAAQAIEKVNECVKSQSPRINFCGN-GNHILSLVQNAPYGLYFIHFSYVPTSFTTVNVSPGLCISG---DRGLAPKAGYFVQDH---------GEWKFTGSNYYYPESI
VLQTFVTQQLIRASEIRASAKLAAQKMSECVQGQSQRLDFCGR-GMHLMSFPQAAPYGMVFLHVLYKPTDYINVTTVPAICSND----VAYFPVDGVFVYYN---------NSLMFTKRNYFEPEII
SLNAFVSQQLVRSEAAARSSQLAKEKINECVKAQSTRSGFCGQ-GTHIVSFVINAPNGFYFIHVGYHPQDYVNQTAAYGLCDSS--SSKCIAAKNGYFVKNDSD------SDSWSYTGSSFYQPEPI
VLNTYVTQLLIRASEVKAQAALASQKISECVKAQSQRNDFCGN-GTHVLSIPQMAPNGVLFLHYSYQPTAYNLVRTAAGLCFND----TGYAPLGGLFVLPNNT-------DRWLFTKMSFYDPVNI
ALNAYVSQQLSDSTLVKFSAAQAMEKVNECVKSQSSRINFCGN-GNHIISLVQNAPYGLYFIHFSYVPTKYVTAKVSPGLCIAG---DRGIAPKSGYFVNVN---------NTWMFTGSGYYYPEPI
-------------------------------------------------------------------------------------------------------------------------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

1212231102010001000100301412323021303012231-3052131100321311215103020000000110322000----02111003122000---------0010130002202002

5*85**734665477976762766669****48**0*5****4-*3*9888484**5*8888*56*4*53533*2856*6*1---0000276564112531000-------3194686*3594*835

6*989*7956564437438437+35689***48**2*45***5-*3*97+7467**4*7688*6674*8333662744+9*1-----002755446456300---------539268343793*355

                                                                                                                               

ALNAFV+QQLTRYTEVRASRQLAQQKVNECVKSQSSRYGFCGN+GTHIFSLVQAAPNGL+F+HTVLVPTAYVTVTAWPGLCVSGNDGDKG+APKDGYFVLFNN+++++++D++WYFTGRNMYEPRPI
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HKU8

Ferret-CoV
CDPHE15
HKU10

BtRf-AlphaCoV
LuchengRn-CoV

Mink-CoV
Bat-CoV-1A

BtMr-AlphaCoV
BtNv-AlphaCoV
Porcine-EDV

BtCoV512
HKU2

NL63-related
FCoV
TGE
OC43

MERS-CoV
HKU1

Covid-19
Bovine-CoV

HKU4
HKU5
HKU9

SARS-CoV
HKU24

Rat-CoV
Bat-BCoV

Hedgehog-CoV
GCCDC1
HKU14
MHV

TIADFVQIENCNVTFVNISRSELQTIVP--EYIDVNKTLQELSYK-LPNYTVPD------LVVEQYNQTILNLTSEISTLENKSAELNYTVQKLQTLIDNINSTLVDLKWLNRVETYIKWPWWVWLC
VLSDFVQIYNCNVTFVNISRVELHTVIP--DYVDVNKTLQEFAQN-LPKYVKPN------FDLTPFNLTYLNLSSELKQLEAKTASLFQTTVELQGLIDQINSTYVDLKLLNRFENYIKWPWWVWLI
TSADFIRISGCNVVYVNITDEQLPQVQP--EFIDVNKTLEELMSR-LPNNTGPN------LPLDIFNQTYLNISAEIDALENKSLELQATADKLQLTIEQLNATLVDLEWLNRFEQYVKWPWWVWLT
TMSDFVQIESCTTTFVNATVAELPSIIP--DYIDINGTIKDMLDQYKPNWTVPE------LTIDVFNQTYLNLTGEINELENRSVILQQTVLELESLIDNINGTLVNLEWLNRVETFVKWPWWVWVI
QISDFVRIEGCDVEYFNVTGESLPDIFP--DFIDVNKTLEDILSQ-LQNNTGPK------FDIDIFNATYLNLSSEIADLEMRSESLHNTTEELKRLIDNINSTLVDLEWLNRVETYIKWPWWVWLL
QFSDFVQVENCVVSYLNLSDVDVNTVIP--DYIDVNKTLEDLLQQ-LPNHTLPD------LGLDQYNNTILNLTAEIDILQNKSDLLLASTERLQQLIDNLNKTYVDLEWLNRFEQYIKWPWYVWLA
QESDFVRITGCSVVYLNITHTQIGDIIP--EYIDVNKTLEEFLNS-YPNYTVPD------LNLDLYNQTVLNLTEDISKLYEKAESLHNKTIILQQLIDNLNNTYVDLEWLNRVETYIKWPWYVWLL
TVNNTLTISG-GVNFTVVNSTIDGIEPP--ANPSFDEEFAELYKNV--TLELEQLKN------ISFDPEMLNLTYYIDR--------------LDELATNVSQLHVDVSEFNKFVQYIKWPWYVWLA
TSADFVQIADCDVLFVNATILELPSIIP--DYIDINKTVQDLLDSYKPNWTVPE------LSLDIFNQTYLNITNEINDLENRSVVLYNTTKELELLIQSINNTLVDLEWLNKIETYVKWPWYVWVL
VSADFVEVSSCNVTFINLTINELPELLP--DYIDVNKTLKEFAAT-IPNRTEMQ------LTLNTYNATVLNLTDEVKSLMSQADDLTKIASELNLTISKINNTLVELEWLNRVETYIKWPWYVWLA
QTSDFVQITGCDVVYLNVTRDELPTVIP--DYIDVNSTVEDILSK-LPNRTTPE------FDLDIFNATYLNLTGEIADLTARSESLKNTTLELKELIANINATLVDLEWLNRVETYIKWPWWVWLI
QMSDFVQIQSCAITYVNLTSEEFNSVVP--DYIDVNKTLEDFAAT-LPNRTYPD------FSLDQFNHTYLNISGQISVLENKSAELLLITERLQQHIQNINNSLIDLEWLDRLETYVKWPWWVWLC
TVSDFVQIESCVVTYVNLTSDQLPDVIP--DYIDVNKTLDEILAS-LPNRTGPS------LPLDVFNATYLNLTGEIADLEQRSESLRNTTEELRSLINNINNTLVDLEWLNRVETYIKWPWWVWLI
EVADFVQVKTCTISYVNITNNQLPDIIP--DYVDVNKTIDEILAN-LPNNTVPD------LPLDVFNQTFLNLTGEIADLEARSESLKNTSEELRQLIQNINNTLVDLQWLNRVETFIKWPWYVWLA
TFANVIAVSR-GANYTTLNRTFDIPELN--STFPIDEEFREYFQNM--SSELQALKN------LTADMSKLNISAEIQL--------------INEIAHNVSNMRVEVEKFQRYVNYVKWAWWQWLI
EISDFIQISNCDVQFLNLTQDQVQDVIP--EYVDVNKTLEEALSK-LPNYTKPD------LSLDVFNQTYLNLSSEIDQLEQKAESLTNTTIKLQSLIDQINSTLVDLEWLNRVENYIKWPWWVWLI
TSSDFVQIEGCDVLFVNATVIDLPSIIP--DYIDINQTVQDILENYRPNWTVPE------FTLDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLL
TSSDFVQIEGCDVLFVNATVSDLPSIIP--DYIDINQTVQDILENFRPNWTVPE------LTFDIFNATYLNLTGEIDDLEFRSEKLHNTTVELAILIDNINNTLVNLEWLNRIETYVKWPWYVWLL
TENNVVVMSTCAVNYTKAPYVMLNTSIP--NLPDFKEELDQWFKNQ--TSVAPDLS----LD--YINVTFLDLQVEMNR--------------LQEAIKVLNQSYINLKDIGTYEYYVKWPWYVWLL
TSLNTKYVAP-QVTYQNISTNLPPPLLGNSTGIDFQDELDEFFKNV--STSIPNF-----GSLTQINTTLLDLTYEMLS--------------LQQVVKALNESYIDLKELGNYTYYNKWPWYIWLG
SDKNVVFMNTCSVNFTKAPLVYLNHSVP--KLSDFESELSHWFKNQ--TSIAPNLT----LNLHTINATFLDLYYEMNL--------------IQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLL
TTDNTFVSGNCDVVIGIVNNTVYDPLQP--ELDSFKEELDKYFKNH-------TSPDVDLGDISGINASVVNIQKEIDR--------------LNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLG
TGNNVVVMSTCAVNYTKAPDVMLNISTP--NLPYFKEELDQWFKNQ--TSVAPDLS----LD--YINVTFLDLQDEMNR--------------LQEAIKVLNQSYINLKDIGTYEYYVKWPWYVWLL
TQANSRYVSS-DVKFDKLENNLPPPLLENSTDVDFKDELEEFFKNV--TSHGPNF-----AEISKINTTLLDLSDEMAM--------------LQEVVKQLNDSYIDLKELGNYTYYNKWPWYVWLG
TEANSKYVSM-DVKFENLTNRLPPPLLSNSTDLDFKEELEEFFKNV--SSQGPNF-----QEISKINTTLLNLNTELMV--------------LSEVVKQLNESYIDLKELGNYTFYQKWPWYIWLG
SASNTQVLTSCSVNYTSVNYTVLEPSVP--GDYDFQKEFDKFYKNL--STIFNNTF-----NPNDFNFSTVDVTAQIKS--------------LHDVVNQLNQSFIDLKKLNVYEKTIKWPWYVWLA
TTDNTFVSGNCDVVIGIINNTVYDPLQP--ELDSFKEELDKYFKNH-------TSPDVDLGDISGINASVVNIQKEIDR--------------LNEVAKNLNESLIDLQELGKYEQYIKWPWYVWLG
TNDNVIMMNNCAVNFTKAPDVVLNTSIP--NLPDFKEELDKWFKNQ--SSVAPDLS----LDLERINVTFLDLQEEMDR--------------IQDAIKKLNDSYINLKEIGTYEMYVKWPWYVWLL
TDKNSVVMSSCAVNYTKAPEVFLNTSIT--NLPDFKEELDKWFKNQ--TSIVPDLS----FDIGKLNVTFLDLSYEMNR--------------IQDAIKNLNESYINLKEIGTYEMYVKWPWYVWLL
TIDNIRSAGSCNVDVTYVNHTIYNPEMP--ELEDFKQELEEIRKNF--STGLPNRPNFTLPGLEGINASMVDLSEEVKI--------------LNDVVKELNASLINLQELGVNSQYIKWPWYIWLG
TSFNSRFVQP-EFTFQNLTNNLPPPLLSNNSDVTFEDELEEFYKNI--TSEIPNF-----GSISQINTTMLNLSREMSI--------------LQQVVKDLNNSYIELKELGNYTYYQKSPWYVWLG
SVSNTQVLAACGLNYSSVNYTVLEPAVD-TSSFNFTEEFEKWYVNQ--SHIFNNTF-----NASAFNFSLVDVNEQLAI--------------LTDVVNQLNQSYIDLKQLGTYEYTVKWPWYVWLG
TENNVAVMSTCAVNYTKAPDVMLNISTP--NLPDFKEELDQWFKNQ--TSVAPDLS----LD--YINVTFLDLQDEMNR--------------LQEAIKVLNQSYINLKDIGTYEYYVKWPWYVWLL
-------------------------------------------------------------------------------------------------------------------------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

2002000000-01010010001000000--0001211311110120--2101120-----00--012121222101100--------------2111110220312121121011020412332321

4278693923246396778132312448--465578367395425-00524143------1114468154**+83593220011002000100+324725994549794387964899**7*+6*96

3238433546249375376133232367--532775467557535---210116------1021278486989728832--------------+336753994879796487464676*++*+9*97

                                                                                                                               

TSSNFVQISSCDVNY+NATN+ELPPIIPNSDYIDFNKELEEFFKNQLPNSTVPDLSNVDLLDLDIFNATYLNLTGEIDRLENRSESLHNTTEELQELIKNLNNSLVDL+WLNRYETYIKWPWYVWLL
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229E
NL63
HKU8

Ferret-CoV
CDPHE15
HKU10

BtRf-AlphaCoV
LuchengRn-CoV

Mink-CoV
Bat-CoV-1A

BtMr-AlphaCoV
BtNv-AlphaCoV
Porcine-EDV

BtCoV512
HKU2

NL63-related
FCoV
TGE
OC43

MERS-CoV
HKU1

Covid-19
Bovine-CoV

HKU4
HKU5
HKU9

SARS-CoV
HKU24

Rat-CoV
Bat-BCoV

Hedgehog-CoV
GCCDC1
HKU14
MHV

ISVVLIFVVSMLLLCCCSTGCCGFFSCFASSIKGCCE--S-TKLPYYD-VEKIHIQ-----
ISVVFVVLLSLLVFCCLSTGCCGCCNCLTSSMRGCCDCGS-TKLPYYE-FEKVHVQ-----
MIIALVLLTGLMLWCCLATGCCGCCSCMAST---L-DFRG-SRLQQYE-VEKVHIQ-----
IGLILLIALPMLLFCCLSTGCCGCCGCLTSCLAGCCKNSCKRP-SYYEPMEKVHIN-----
IAIALIFTVSLLLFCCIATGCCGCCGCCASCLTGCC--KG-PRLQPYEAIEKVHVQ-----
ILLAIILFSFLMLYCCCATGCCGCLSCLTNS---C-DCRG-KNLQRYE-VEKVHIQ-----
IFLALAAFTFLMLYCCIATGCCGCLSCICSS---CADCRG-KRLQRYE-VEKIHIQ-----
IFLVLVLFSFLMLWCCCATGCCGCCGLCGAACNGCCTK-----PQPIE-FEKVHVQ-----
IALIFLFVLPMLLFCCLSTGCCGCCGCLSSCAAGCCKYSCSRDLSRYEPIEKVHVN-----
IAVTLIILVGPMLWCCLATGCCGCCSCLVNSCSDCG---G-RRLQRYE-IEKVHVQ-----
IVLVLILFTCLMLFCCCSTGCCGIFSCMASSCGACCDIRG-TKLQRYEAIEKVHVQ-----
FAVVFVILLGLMLWCCIATGCCGCCSCITASCAGCCDCRG-KRLQRYE-VEKIHIQ-----
IVIVLIFVVSLLVFCCISTGCCGCCGCCGACFSGCC--RG-PRLQPYEAFEKVHVQ-----
IVIALILVVSLLVFCCISTGCCGCCGCCGSCFSGCC--RG-TKLQHYEPIEKVHVQ-----
IFIALTLLAGLMLWCCLATGCCGMCGCLAATCASCCDCRG-TKLQSYE-IEKIHIQ-----
IAVVLIFVVSLLMFCCIATGGCGCCSCMTSSLRGCCDCGS-TKLPYYE-FEKVHVQ-----
IGLVVVFCIPLLLFCCFSTGCCGCIGCLGSCCHSICS---RRQFENYEPIEKVHVH-----
IGLVVIFCIPLLLFCCCSTGCCGCIGCLGSCCHSICS---RRQFENYEPIEKVHVH-----
ICLAGVAMLVLLFFICCCTGCGTSCFK---KCGGCCDDYT-GYQELVI-KT---SHDD---
FIAGLVALALCVFFILCCTGCGTNCMG-KLKCNRCCDRYE-EYDLE-P-HK-VHVH-----
ISFSFIIFLVLLFFICCCTGCGSACFS---KCHNCCDEYG-GHHDFVI-KT---SHDD---
FIAGLIAIVMVTIMLCCMTSCCSCLKG-CCSCGSCCKFDE-DDSEPVL-KG-VKLHYT---
IGFAGVAMLVLLFFICCCTGCGTSCFK---KCGGCCDDYT-GHQELVI-KT---SHED---
FIAGLVALLLCVFFLLCCTGCGTSCLG-KMKCKNCCDSYE-EYDVE-K-IH-VH-------
FIAGLVALALCVFFILCCTGCGTSCLG-KLKCNRCCDSYD-EYEVE-K-IH-VH-------
MIAGIVGLVLAVIMLMCMTNCCSCFKG-MCDCRRCCGSYD-SYDD-VY-PA-VRVNKKRTV
FIAGLIAIVMVTILLCCMTSCCSCLKG-ACSCGSCCKFDE-DDSEPVL-KG-VKLHYT---
IGLAGVAVLVLLFFVCCCTGCGSSCFK---KCGSCCDDYG-GHQDIVV-KT---SHDD---
IGLAGVAVCVLLFFICCCTGCGSCCFK---KCGNCCDEYG-GRQAGIV-IHNISSHED---
FIAGLIAIVMATIMLCCMTSCCSCFKG-LCACKRCCDSFD-EPDEPI------KYHYP---
FIAGLVALALCLFFILCCTGCGTSCLG-KINCTRCCDKYD-DFDMPEK-IH-IH-------
MIAGLVGLVLAVVLLLCMTNCCSCARG-VCSCKSCA--YE-EHED-VY-PA-VRVHGKRTA
IGLAGVAVLVLLFFICCCTGCGTSCFK---KCGGCCDDYT-GHQELVI-KT---SHDD---
-------------------------------------------------------------

Beta-CoV cons

Alpha-CoV cons

Combined cons

Quality

Consensus

Occupancy

101212111111112121312221100---0200220000-00100-0-01----------

84967665546987**78**9**77787677101821--1-0004279-7**9*95-----

846769675377778886*7+977725-104100821-00-0002010-00-2301-----

                                                             

IILALVALV+LLLFCCCCTGCCGCCGCLASSCGGCCDCYGR+RLQPYEPIEKVHVQDDRT+



SARS-CoV-2
SARS-CoV
HKU1
OC43
MERS-CoV
229E
NL63

--MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSS--R-VPD----LLV-

--MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPTVYVYSRVKNLNSS--EGVPD----LLV-

--MVDLFFNDTAWYIGQILVLVLFCLISLIFVVAFLATIKLCMQLCGFCNFFIISPSAYVYKRGMQLYKSYSEQVIPPTSDYLI-

MFMADAYLADTVWYVGQIIFIVAICLLVTIVVVAFLATFKLCIQLCGMCNTLVLSPSIYVFNRGRQFYEFYNDVKP-PVLDVDDV

--MLPFVQERIGLFIVNFFIFTVVCAITLLVCMAFLTATRLCVQCMTGFNTLLVQPALYLYNTGRSVYVKFQDSKPPLPPDEWV-

--MFLKLV-DDHALIVNVLLWCVVLIVILLVCITIIKLIKLCFTCHMFCNRTVYGPIKNVYHI----YQSYMHIDPFP-KRVIDF

--MFLRLI-DDNGIVLNSILWLLVMIFFFVLAMTFIKLIQLCFTCHYFFSRTLYQPVYKIFLA----YQDYMQIAPVP-AEVLNV

1

1

1

1

1

1
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MHV
HKU14
GCCDC1

Hedgehog-CoV
Bat-BCoV
Rat-CoV
HKU24

SARS-CoV
HKU9
HKU5
HKU4

Bovine-CoV
Covid-19

HKU1
MERS-CoV

OC43
TGE
FCoV

NL63-related
HKU2

BtCoV512
Porcine-EDV

BtNv-AlphaCoV
BtMr-AlphaCoV

Bat-CoV-1A
Mink-CoV

LuchengRn-CoV
BtRf-AlphaCoV

HKU10
CDPHE15

Ferret-CoV
HKU8
NL63
229E

----MFNLFLTDTVWYVGQIIFIFAVCLMVTIIVVAFLASIKLCIQLCGLCNTLVLSPSIYLYDRSKQLYKYYNEEMRLPLLEVDDI-----
--MFMADAYLADTVWYVGQIIFIVAICLLVIIVVVALLATFKLCIQLCGMCNTLVLSPSIYVFNRGRQLYEFYND-VKPPVLDVDDVLIQTL
----MYELVGTDTSVLIANVLVLIVLCVCIVIVGCAVLLILQFIVSTCTCFFTSVCKPTVYIYNKFKYDS--LSN-EQEELLL---------
----MLPFVHQQLGSFIVNFFIFTVACAVILLVSMAILTACRLCVQCLTGVNTLLVQPAIYVYNMGHSVYVKYQN-SKPELPP-ADWF----
----MYSFVSQETGTVIVNAVFILVGFVALLIVALAILTCLRLCAYCCNILDQGVVRPTRYVYLQAQTFYNKLQP-VESELLV-V-------
----MFNLFLIDTVWYVGQIIFIVAVCLMVTIIVVAFLASIKLCIQLCGLCNTLLLSPSIYVYNRSKQLYKYYNEEVRPPPLEVDDIIIQTL
----MVELSLTDTVWYVGQIILIVAICLLVILIVVAALATFKLCIQLCGMCNTLVVSPSIYVYNRGRQFYKFYSD-AKPPVLDLDDV-----
----MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPTVYVYSRVKNLNSSEGV---PDLLV---------
----MYDIVGTNNSILIANVLVLIIICLLVVIVGCALLLILQFVFGVCGFVFKFVCKPTILVYNKFRNES--LLN-EREELLC-DNV-----
----MLPFVQEQIGAFIVNFFILSVVCAVTLVVCLAILTAIRLCVQCVSGCHTLVFLPAVHIYNTGRAAYVKFQE-SHPPYPP-EDWV----
----MLPFVHEQIGTIIVNFFILTVVCAITLVVCLAILTAIRLCVQCASGVNTLLFVPAFYIYNTGRNAYFKFQE-NRPPFPP-EDWV----
--MFMADAYFADTVWYVGQIIFIVAICLLVIIVVVAFLATFKLCIQLCGMCNTLVLSPSIYVFNRGRQFYEFYND-VKPPVLDVDDV-----
----MYSFVSEETGTLIVNSVLLFLAFVVFLLVTLAILTALRLCAYCCNIVNVSLVKPSFYVYSRVKNLNSSR-V---PDLLV---------
----MVDLFFNDTAWYIGQILVLVLFCLISLIFVVAFLATIKLCMQLCGFCNFFIISPSAYVYKRGMQLYKSYSEQVIPPTSDYLI------
----MLPFVQERIGLFIVNFFIFTVVCAITLLVCMAFLTATRLCVQCMTGFNTLLVQPALYLYNTGRSVYVKFQD-SKPPLPP-DEWV----
--MFMADAYLADTVWYVGQIIFIVAICLLVTIVVVAFLATFKLCIQLCGMCNTLVLSPSIYVFNRGRQFYEFYND-VKPPVLDVDDV-----
MTFPRALTV-IDDNGMVINIIFWFLLIIILILLSIALLNIIKLCMVCCNLGRTVIIVPAQHAYDAYKNFM------RIKAYNP-DGALLA--
MTFPRAFTI-IDDHGMVVSVFFWLLLIIILILFSIALLNVIKLCMVCCNLGKTIIVLPARHAYDAYKTFM------QTKAYNP-DEAFLV--
----MFPRL-IDDNGLILNAILWLFVMIFFLVLSITFIKLVQLCFTCHYFFSRTLYQPVYKVYLAYQDYM------RIAPVPA-DIINV---
----MFLKI-VEDDGLFINTVLWLLVLILVLLVAITVIKLIQLCFSCHRLMSNTIYIPVYNAYLVYKSYM------EVEPCPI-INV-----
-----MLQL-VNDNGVVVNAILWLFVLFFVLVISITFVQLINLCFTCHRLCNNVVYKPVGKVYGVYKSYM------RIQPLTS-DIIQV---
-----MLQL-VNDNGLVVNVILWLFVLFFLLIISITFVQLVNLCFTCHRLCNSAVYTPIGRLYRVYKSYM------RIDPLPS-TVIDV---
----MLFTL-INDNGFVLNAILWVFLLIFIILLCIAFIKLVQVCFACHQLMTSAVYKPVHNAYAIYRDFM------RIDPHPV-LDV-----
----MLLKL-IEDNGVIVNGIIWLLILIFVLLICITILKLIQLCIACHQFANRTVYSPIYSAYQWYKDYM------QIAPLPP-IYHV----
-----MLTL-VDDHGLVINAILWLLFCVSVIIICCALIQLVQLCFICHRLCSNTVYKPVYKAYKIYQDYM------QIEPLPV-LNV-----
MRFPNVLTV-IDDNGIVINSIFWLLLIIVIILFSIALLNVVKLCMVCCRLSNVVIIAPARQAYNAYKDFM------NIPKAPD-SVCIVV--
-MLPSFLRV-FNDEGLVLSVLFWFLFIIVLLLFSIAMLKTIQLVGVCCSLTNKVIVLPVKGVYHLYQDYY------KIEPLPM-FEV-----
---------------MVLSTLLWLIVILFLLLISITLIKLIQLCFTCHQLMSRTIYVPAYNAYRVYKDFM------QIQPLPV-IEV-----
----MMFTL-VNDNGMIVSAILWLVVLLFVLLIAVTVIKLIQLCFTCHKLMSNTIYVPVYSAYVMYKNFM------QIDPCPV-IDV-----
-----MLQL-VDDHGLLVNGILWLILLFFVLIVSITFIQLINLCFTCHRFCSRAVYTPVGRMYGVYKSYM------QIEPLPI-IDV-----
MKFPTLLTV-IDDNGVVVNSIFWLLLIIVIILFSIALLNIIRLCQTCCRLTNVVVIMPARQAYNAYKDFM------NVPKAPD-SVCFVV--
-----MLTL-IDDHGLVVNILLWLIVCICVIIICSSIIQFVQLLFSCHRLCSNTVYRPVYVAYRAYQDYM------RIDPLPV-IDV-----
----MFLRL-IDDNGIVLNSILWLLVMIFFFVLAMTFIKLIQLCFTCHYFFSRTLYQPVYKIFLAYQDYM------QIAPVPA-EVLNV---
----MFLKL-VDDHALIVNVLLWCVVLIVILLVCITIIKLIKLCFTCHMFCNRTVYGPIKNVYHIYQSYM------HIDPFPK-RVIDF---

Beta-CoV cons

Alpha-CoV cons

Conservation

Quality

Consensus

Occupancy

----*546423666469894778476877479768*6*6567886577767334973*72599254552600303-0025443-0-------

-----1012-114137799578*77787478977577966969845*5385536963*7327915*7698------4723371-123-----

----05126-37426697847776667676797688793576896485365534963*524791347555------0022552-001-----

                                                                                            

MTFPM+LTVLIDDNGLVVNIILWLLVCIFVLLVSIAFLKLIQLCFQCC+LCNTLVYSPV+YVYNRYKD+MKKY++EQIPPLPVVDDVVVVTL



SARS-CoV-2
SARS-CoV
HKU1
OC43
MERS-CoV
229E
NL63

SARS-CoV-2
SARS-CoV
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-----MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAV--YRINWITGGIAIAM

------MADNGTITVEELKQLLEQWNLVIGFLFLAWIMLLQFAYSNRNRFLYIIKLVFLWLLWPVTLACFVLAAV--YRINWVTGGIAIAM

----MNKSFLPQFTSDQAVTFLKEWNFSLGVILLFITIILQFGYTSRSMFVYLIKMIILWLMWPLTITLTIFNCF--YALNNAFLAFSIVF

MSSKTTPAPVYIWTADEAIKFLKEWNFSLGIILLFITIILQFGYTSRSMFVYVIKMIILWLMWPLTIILTIFNCV--YALNNVYLGLSIVF

------MSNMTQLTEAQIIAIIKDWNFAWSLIFLLITIVLQYGYPSRSMTVYVFKMFVLWLLWPSSMALSIFSAV--YPIDLASQIISGIV

-------MSND-NCTGDIVTHLKNWNFGWNVILTIFIVILQFGHYKYSRLFYGLKMLVLWLLWPLVLALSIFDTWANWDSNWAFVAFSFLM

-------MSNSSVPLLEVYVHLRNWNFSWNLILTLFIVVLQYGHYKYSRLLYGLKMSVLWCLWPLVLALSIFDCFVNFNVDWVFFGFSILM

ACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRC-DIKDLPKEITVATSR

ACIVGLMWLSYFVASFRLFARTRSMWSFNPETNILLNVPLRGTIVTRPLMESELVIGAVIIRGHLRMAGHSLGRC-DIKDLPKEITVATSR

TIISIVIWILYFVNSIRLFIRTGSWWSFNPETNNLMCIDMKGKMFVRPVIEDYHTLTATVIRGHLYIQGVKLGTGYTLSDLPVYVTVAKVQ

TIVAIIMWIVYFVNSIRLFIRTGSFWSFNPETNNLMCIDMKGTMYVRPIIEDYHTLTVTIIRGHLYIQGIKLGTGYSLADLPAYMTVAKVT

AAVSAMMWISYFVQSIRLFMRTGSWWSFNPETNCLLNVPFGGTTVVRPLVEDSTSVTAVVTNGHLKMAGMHFGAC-DYDRLPNEVTVAKPN

AVSTLVMWVMYFANSFRLFRRARTFWAWNPEVNAITVTTVLGQTYYQPIQQAPTGITVTLLSGVLYVDGHRLASGVQVHNLPEYMTVAVPS

SIITLCLWVMYFVNSFRLWRRVKTFWAFNPETNAIISLQVYGHNYYLPVMAAPTGVTLTLLSGVLLVDGHKIATRVQVGQLPKYVIVATPS

TLSYYKLG-ASQRVAGDSGFAAYSRYRIGNYKLNTDHSSSSDNIALLVQ--

TLSYYKLG-ASQRVGTDSGFAAYNRYRIGNYKLNTDHAGSNDNIALLVQ--

VLCTYKRA-FLDKLDVNSGFAVFVKSKVGNYRLPSS-KPSGMDTALLRA--

HLCTYKRG-FLDRISDTSGFAVYVKSKVGNYRLPSTQKGSGMDTALLRNNI

VLIALKMV-KRQSYGTNSGVAIYHRYKAGNYRSPPITA--DIELALLRA--

TTIIYSRVGRSVNSQNSTGWVFYVRVKHGDFSAVSSPMSNMTENERLLHFF

TTIVCDRVGRSVNETSQTGWAFYVRAKHGDFSGVASQEGVLSEREKLLHLI
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-------------------------------------MSSTTQAPEPVYQWTADEAVQFLKEWNFSLGIILLFITIILQFGYTSRSMFIYVVKMIILWLMWPLTIVLCIFNCVYAL---NNVYLGFSI
--------------------------------------MSSTTTPAPVYIWTADEAIKFLKEWNFSLGIILLFITIILQFGYTSRSMFVYVIKMIILWLMWPLTIILTIFNCVYAL---NNVYLGFSI
-------------------------------------------MSGGNGTIPRSEVMAALRDWNFAISVVLLFITALLQWGYPTRCKPLWVIKMCILWLLWPVSIAAAVFAALYPI---NDVAFGFAI
---------------------------------------------MSNDTLSQEEVIAVIKDWNFAWSIVFLIITAVLQYGYPSRSMTAYVVKMFMLWLLWPCSIALAVFSAVYPI---NLVSQIISG
------------------------------------------MSGDSNNTITQEELFKVVKEWNFALGIMLFIFITLLQYAYATRSLGLYILKLVLLWLMWPLTFACFVLAAIYHV---NVVFMGFAI
-------------------------------------MSSTTSAPQTVYQWTADVAVRFLKEWNFLLGIILLFITIILQFGYTSRSMFIYVVKMIILWLMWPLTIVLCIFNCVYAL---NNVYLGFSI
-------------------------------------MSGQATTPEPIYSWTADEAIRFLKEWNFSLGIILLVITIILQFGYTSRSMFVYVIKMIILWLMWPLTIILVIFNCVYAL---NNVYLGFSI
--------------------------------------------MADNGTITVEELKQLLEQWNLVIGFLFLAWIMLLQFAYSNRNRFLYIIKLVFLWLLWPVTLACFVLAAVYRI---NWVTGGIAI
------------------------------------------MSNNCTNTVPRPEVIAALKDWNFAVSVILLFITVLLQWGYPSRCKPIWVIKMFILWLLWPLSIAAAVFAAIHPI---NSVAFGFAI
-------------------------------------------MASSNVTLSNDEVLRLVKDWNFTWSVVFLLITIVLQYGYPSRSMFVYVIKMFVLWLLWPASMALSIFCAVYPI---DLASQIISG
--------------------------------------------MSSNGSLTKDEVVNIIKDWNFSWSIIFLLITIVLQYGYPSRSMMVYVFKMFILWLLWPASMALSIFSAIYPI---SLSSQIISG
--------------------------------------MSSVTTPAPVYTWTADEAIKFLKEWNFSLGIILLFITVILQFGYTSRSMFVYVIKMVILWLMWPLTIILTIFNCVYAL---NNVYLGFSI
-------------------------------------------MADSNGTITVEELKKLLEQWNLVIGFLFLTWICLLQFAYANRNRFLYIIKLIFLWLLWPVTLACFVLAAVYRI---NWITGGIAI
------------------------------------------MNKSFLPQFTSDQAVTFLKEWNFSLGVILLFITIILQFGYTSRSMFVYLIKMIILWLMWPLTITLTIFNCFYAL---NNAFLAFSI
--------------------------------------------MSNMTQLTEAQIIAIIKDWNFAWSLIFLLITIVLQYGYPSRSMTVYVFKMFVLWLLWPSSMALSIFSAVYPI---DLASQIISG
--------------------------------------MSSKTTPAPVYIWTADEAIKFLKEWNFSLGIILLFITIILQFGYTSRSMFVYVIKMIILWLMWPLTIILTIFNCVYAL---NNVYLGLSI
-MKILLILACVI------ACACGERYCAMKSDTDLS-CRNSTA-SDCESCFNGGDLIWHLANWNFSWSIILIVFITVLQYGRPQFSWFVYGIKMLIMWLLWPVVLALTIFNAYSEYQVSRYVMFGFSI
MKYILLILACII------ACVYGERYCAMQ-DSGLQ-CINGTN-SRCQTCFERGDLIWHLANWNFSWSVILIVFITVLQYGRPQFSWLVYGIKMLIMWLLWPIVLALTIFNAYSEYQVSRYVMFGFSV
-----------------------------------------MSTTMSNESIPLTEVYEHLRNWNFSWNLVLTVFLVVLQYGHFQYSKLLYALKMLVLWLLWPMVLALSIFDCWANFGK-DWVFFAFSL
------------------------------------------MSSNSTESVPVTEVLEHLRNWNFSWNIILTVFIAVLQYGNMKYSFFLYGVKMLIMWLLWPLVIALSIFNAYADFGV-NWWFFSFSI
--------------------------------------------MSSNQSVPVEEVIKHLRNWNFSWNIILTILLVVLQYGHYKYSRVLYGLKMAILWLLWPLVLALSIFDAWASFNV-NWVFFAFSI
---------------------------------------------MSNGSIPVDEVIEHLRNWNFTWNIILTILLVVLQYGHYKYSVFLYGVKMAILWILWPLVLALSLFDAWASFQV-NWVFFAFSI
-------------------------------------------MSSSNQTIPVTEVVEHLRNWNFAWNVILTVLLVVLQYGNFKYSKVLYGLKMLVLWVLWPTVLALSIFNAWAEFNV-NWVMFSFSI
--------------------------------------------MSDNSTVPVADVIEHLRNWSFAWNILLTLLIALLQYGNFKYSKLLYGLKMAMLWLLWPCVIALSITNAWADFNV-NWAYFGISI
-MINFIVLCCAFIGVI--YADNGD-------------NTTAVTPTLPPQQIPLKEVMEHLRNWNFSWNIVLTVFLIVMQYGHFKYSTILYGLKMLVLWLLWPLVLALSIFDAWSTFGQ-KWVMFAFSI
-MEVLLVAATAVLSVIPT-SHATNLYCLMNTTSVANNTCQNTN-GICDTCINEGNLIWHLMNWNFSWSVLLILFITILQYGRPQVSWFIYGIKMLIMWLLWPLVLALTIFNAYSEYTNSRYVMFGFSV
--------------------------------------------MSNNSTVPVEVVVEHLRNWNFSWNVVLTVFLVVLQYGQYKYSKLLYGLKMLILWLLWPLVLALSIFDSWASFGV-NWVFFAFSI
------------------------------------------MSNGDNSTIPTDVVIQHLRNWNFSWNVILTIFLVVLQYGHYKYSAVLYILKMTILWLLWPLVLALSIFDSWSSFGN-NWTMFAFSI
---------------------------------------------MANGSVSEEEIIHHLRNWNFGWNIILTIFIVVLQYGQYKYSAFLYGLKMLVLWLLWPLVLALSIFDAYASFNV-NWVFFAFSI
MIEIVLLVCSAIAAMVPTTAASGNRYCLVNNTEGATQNCS------INDCIDEGSLIWHLMNWSFSWSVVLIVFIAILQYGRPQFSWFMYGVKMLIMWLLWPLVLALTIFNAYAEFKSSRYVMFGFSV
----------------------MVLFCEFNTSSADG-CSACVAQGCTGAGVTSASITWHLLNWNFSWSVILTVFVSVLQYGNLKYSMILYILKMIIMWLLWPIVIALTIFDAIETFKQERYVMFGFSI
-MIF-----LILLGIICACSANGD-------------NTTT-APPTVPQSIPVEQVVEHLRNWNFSWNVILTVFLIVLQYGNFKYSKLLYGLKMVILWLLWPLVLALSIFDAWASFGV-NWTFFAFSI
---------------------------------------------MSNSSVPLLEVYVHLRNWNFSWNLILTLFIVVLQYGHYKYSRLLYGLKMSVLWCLWPLVLALSIFDCFVNFNV-DWVFFGFSI
---------------------------------------------MSN-DNCTGDIVTHLKNWNFGWNVILTIFIVILQFGHYKYSRLFYGLKMLVLWLLWPLVLALSIFDTWANWDS-NWAFVAFSF

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

--------------------------------------------042615662347446977**8568788857769**9+*68*7547+97*977***9**58867498797829---725547887

---------------------------------------------0230453223962**3**9*7*999*7989599*9*5476*277*79**589*8***7*+**8+787735933-5+58788*7

--------------------------------------------044635662437423937*98677798777769+*9+54557349+77*9679*+9**76977598576527---657545887

                                                                                                                                

MM+ILL+LACAILGVIPTA+ANG+RYC+MNT+SG++++SSST+TPSSN+TI+VDEVIEHLKNWNFSWNIILLVFT+VLQYGYPKRSMFLYG+KMLILWLLWPLVLALSIFNAVYAFGVSNWVFFGFSI
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VFTIVSIVIWIMYFVNSIRLFIRTGSWWSFNPETNNLMCIDMKGTVYVRPIIEDYHTLTATIIRGHLYMQGVKLGTGFSLSDLPAYVTVAKVSHLCTYKR-AFLDKVDGVSGFAVYVKSKVGNYRLPS
VFTIVAIIMWIVYFVNSIRLFIRTGSWWSFNPETNNLMCIDMKGRMYVRPIIEDYHTLTVTIIRGHLYIQGIKLGTGYSLSDLPAYVTVAKVTHLCTYKR-GFLDRIGDTSGFAVYVKSKVGNYRLPS
TFACISSIMWLSYFISSFRLLCRTGSPWSFMPETNMLLNVPLIGRTVTRPILADSPAVQFLILRGDLRFEGFNLGQC-RPGEMPDTVTVAKAASLHWYKK-ALTRAIGKESAIIVYIKYKVGNHRVQN
LLAAVSVFMWLGYFLQSFRLFRRTGSWWSFNPETNCLLNVPIGGTTVVRPLVEDSTSVTAVVTNGYLKMAGMHFGQC-DYSRLPTEITVAKPNVLIALKM-VKRQDYGVNSGVAIYHRYKAGNYRRPP
TFAIIVGCMWLGYWIASIRLFRRTGSVWSFNPETNRLLNVAIRGTMYTRPLQEDTAVIVATVARGVAVFAGHKLGRA-DLESLPNEITVATSRTLSYFKM-SRKVNIGVGSGVATYLRYKVGNHRVPN
VFTIVSIVMWIMYFVNSIRLFIRTGSWWSFNPETNNLMCIDVKGTVYVRPIIEDYHTLTATNVRGHLYMQGVKLGTGFSLSDLPAYVTVAKVSHLCTYKR-AFLDKVDGVSGFAVYVKSKVGNYRLPS
VFAIVSIIMWIVYFVNSIRLFIRTGSWWSFNPETNNLMCIDMKGRMFVRPIIEDYHTLTVTIIRGHLYIQGIKLGTGYTLSDLPAYVTVAKVTHICTYKR-AFLDKIGDISGFAVYVKSKVGNYRLPS
AMACIVGLMWLSYFVASFRLFARTRSMWSFNPETNILLNVPLRGTIVTRPLMESELVIGAVIIRGHLRMAGHSLGRC-DIKDLPKEITVATSRTLSYYKL-GASQRVGTDSGFAAYNRYRIGNYKLNT
AFACISGIMWLSYFISSFRLLCRTGSAWSFMPETDMLINIPLLGRTVTRPIISDSPAVQFLIIRGELRFDGFTLGRC-DPGDMPDIVTIARPNALHWYKR-ALTRNMYTRSAILVYIKYKVGNHRVQN
ILAATSCAMWISYFVQSIRLFMRTGSWWSFNPESNCLLNVPIGGTTVVRPLVEDSTSVTAVVTDGYLKMAGMHFGAC-DFQRLPSEVTVAKPNVLIALKM-IKRQAYGTNSGVAIYHRYKAGNYRRPP
ILAAICAVMWLAYFVQSIRLFMRTGSWWSFNPESNCLLNVPIGGTTVVRPLVEDSTSVTAVVNDGHLKMAGMHFGRC-DYDRLPMEITVAKPSVLIALKM-VKRQSYGTNSGVAIFHRYKAGNYRRPT
VFTIVAIIMWIVYFVNSIRLFIRTGSWWSFNPETNNLMCIDMKGRMYVRPIIEDYHTLTVTIIRGHLYMQGIKLGTGYSLSDLPAYVTVAKVSHLLTYKR-GFLDKIGDTSGFAVYVKSKVGNYRLPS
AMACLVGLMWLSYFIASFRLFARTRSMWSFNPETNILLNVPLHGTILTRPLLESELVIGAVILRGHLRIAGHHLGRC-DIKDLPKEITVATSRTLSYYKL-GASQRVAGDSGFAAYSRYRIGNYKLNT
VFTIISIVIWILYFVNSIRLFIRTGSWWSFNPETNNLMCIDMKGKMFVRPVIEDYHTLTATVIRGHLYIQGVKLGTGYTLSDLPVYVTVAKVQVLCTYKR-AFLDKLDVNSGFAVFVKSKVGNYRLPS
IVAAVSAMMWISYFVQSIRLFMRTGSWWSFNPETNCLLNVPFGGTTVVRPLVEDSTSVTAVVTNGHLKMAGMHFGAC-DYDRLPNEVTVAKPNVLIALKM-VKRQSYGTNSGVAIYHRYKAGNYRSPP
VFTIVAIIMWIVYFVNSIRLFIRTGSFWSFNPETNNLMCIDMKGTMYVRPIIEDYHTLTVTIIRGHLYIQGIKLGTGYSLADLPAYMTVAKVTHLCTYKR-GFLDRISDTSGFAVYVKSKVGNYRLPS
AGAIVTFVLWIMYFVRSIQLYRRTKSWWSFNPETKAILCVSALGRSYVLPLEGVPTGVTLTLLSGNLYAEGFKIAGGMNIDNLPKYVMVALPSRTIVYTLVGKKLKASSATGWAYYVKSKAGDYSTEA
AGAVVTFALWMMYFVRSVQLYRRTKSWWSFNPETNAILCVNALGRSYVLPLDGTPTGVTLTLLSGNLYAEGFKMAGGLTIEHLPKYVMIATPSRTIVYTLVGKQLKATTATGWAYYVKSKAGDYSTEA
LMTIITLCLWIMYFVNSFKLYRRVKTFWAFNPETNAIISLQVYGHNYVQPVMTAPTGVTLTLLSGVLLIEGHKVAIRVQVGQLPKYLIVATPRTTIIYDRVGRSVNESSQTGWAFYVRSKHGDFSGIA
LMLVITLVLWLMYIINSFKLYRRTRTFWAFNPETDAIAVISVFGRSYSIPMPVAPTGITLTILSGTLFFDGIRIATGVQPAHLPQFVTVAKPGTTIIYTRAGRSLNASTNTGWAFYVRSKHGDYSALS
LMACVTAVLWIMYFVNSIRLWRRTHSWWSYNPETDSILSVSVLGRHVCLPILGAPTGVTLTLLNGTLLVEGYQVATGVQVNNLPGYVTVAKASTTIVYQRVGRSMNANSSTGWAFFVKSKHGDYYAAA
LMACITLMLWIMYFVNSIRLWRRTHSWWSFNPETDALLTTSVMGRQVCIPVLGAPTGVTLTLLSGTLLVEGYKVATGVQVSQLPNFVTVAKATTTIVYGRVGRSVNASSGTGWAFYVRSKHGDYSAVS
IMACVTFVLWIMYFVNSFKLYRRTQTFWAFNPETDAIITLNVFGRTVAIPVITAPTGITLTVLNGQLLVEGYKVANGVQVGQLPSYVTVAKPSTTIIYQRVSRSINVRSNTGWAFFVRSKNGDFSALA
FMLVVTLVLWIMYFVNSFRLYRRTRSFWAFNPETDSIIVFSVYGTTYSIPVIQAPQGITFTVLSGTLLVDGIKVATGVRIEALPQYVTVAKATTTIVFHRVGKAVNERTQTGWLFFVRSGYGDYAAHS
VMACTTLVLWLMYFINSFRLYRRTQSFWAFNPETDAIITISVFGKTVAIPVLVPPTGITLTVLSGKLLVEGIPVANGITVGQLPEFVTVAKATTTIIYRRAGRSLNAKTQTGWAFYVRAKNGDYSAIM
AGSVLTFVLWVMYFVRSIQLWRRTRTWWSFNPETNAILCLNAVGNRFVLPLNGAPTGITLTLLSGNLYAEGFKVGSGVNVENLPKYVMVATPGNTIVYHQVGKSLKAANSTGWSYYVRAKAGDYSTEA
LMSCITLVLWIMYFVNSFRLYRRTQTFWAFNPETDAIITLSVFGRQVSIPTIVVPTGITLTVLSGTLLVEGIKVATGVQVSQLPTYLTVAKPFTTIIYQRAGRSVNARSNTGWAFYVRSKNGDYSAVS
LMACITLVLWIMYFVNSFRLYRRTNTFWAFNPETDAIITLSVFGRQVSIPALVAPTGITLTVLSGTLLVEGIKVATGVQVNQLPTYITVAKPSTTIVYQRAGRSLNTRSNTGWAFYVRSKNGDYSAVT
LMACVTGVLWVMYFVNSIRLWRRTKSFWAWSPETDTILATTVLGRTVYLPLPAAPTGVTLTLLNGTLLVEGFKVAVGVTVELLPDYVVVAKPHTTIIYQRVGRSVNVRSNTGWSFYVKAKYGDYATTG
SGAMVTLVMWIMYFARSIQLWRRTRTWWSFNPETNAILCLSSVGKRFVLPLSGAPTGVTLTLLSGNLYAEGFKVGSGVNVDNLPKYIMVATPGNTIVYHQVGKSLKASSATGWSYYVRAKAGDYSTEA
ALGVVTLILWIMYFVNSFRLYRRTGSWWSFNPETNAIICVSVMGRNITTPTPVSPTGITLTLLSGTLYVEGQRAATGVNLDNLPNYVTVAKPGVTIVYHRVGKSIRVSTATGWMYYVKSKAGDYSAYS
VMACTTLMLWIMYFVNSFRLYRRCQSFWAFNPETDAVITLSVFGKIVAIPVMTPPTGITLTILSGKLLVEGIPVANGVSVTQLPSYVTVAKATTTIIYQRVGKSLNAASQTGWAFYVRAKNGDYSAVS
LMSIITLCLWVMYFVNSFRLWRRVKTFWAFNPETNAIISLQVYGHNYYLPVMAAPTGVTLTLLSGVLLVDGHKIATRVQVGQLPKYVIVATPSTTIVCDRVGRSVNETSQTGWAFYVRAKHGDFSGVA
LMAVSTLVMWVMYFANSFRLFRRARTFWAWNPEVNAITVTTVLGQTYYQPIQQAPTGITVTLLSGVLYVDGHRLASGVQVHNLPEYMTVAVPSTTIIYSRVGRSVNSQNSTGWVFYVRVKHGDFSAVS

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

678776569*+5*996*8**83**4*3***7**884*989472*6768**96474169567656*27384*448*49-44359*238*9*6542+267*5-523336322*+776929697**89376

47585*679*8**877*77*9**7389*899**8579666766*52646*6255*8*9*7*9*9*4*769*447+5485622**39879*5734**97258894863486***599*9653**95816

665776679*95*+74*87*73*8388*897**885+967372*53645*75332269667975*3+464*437+44-44349*35879*7543725745-6233423438+655949592*874336

                                                                                                                                

LMACVTLV+WIMYFVNSIRLFRRTGSWWSFNPETNALLCVSVKGRTVVRPLIEDPTGVTLT+LSGHLYVEGIKLGTGVQVSDLPKYVTVAKPSTTIVYKRVGRS+NAGSNTGWAFYVRSKVGDYSAPS
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HKU1
MERS-CoV

OC43
TGE
FCoV

NL63-related
HKU2

BtCoV512
Porcine-EDV

BtNv-AlphaCoV
BtMr-AlphaCoV

Bat-CoV-1A
Mink-CoV

BtRf-AlphaCoV
HKU10

CDPHE15
Ferret-CoV

LuchengRn-CoV
HKU8
NL63
229E

NK-PSGADTALLRT--
TQKGTGMDTALLRNNI
AREDGDTIAM-FIA--
VVVDEEL-AL-LRA--
ARASEDQEDLLVVS--
NK-PSGADTALLRI--
SQKGNGMDTALLRNNV
DHAGSNDNIALLVQ--
TTEDGDRLAM-FVA--
IIQDQEL-AL-LRA--
IIQDEEL-AL-LRA--
TQKGSGLDTALLRNNI
DHSSSSDNIALLVQ--
SK-PSGMDTALLRA--
ITADIEL-AL-LRA--
TQKGSGMDTALLRNNI
-RTDNLSEQEKLLHMV
-RTDNLSEHEKLLHMV
SQENVLSEREKLLHLV
NSSDNLTENDRLLHLV
NPTEVVTDSEKILHLV
NPSAVLTDSEKVLHLV
TDNETMTERERLLHLV
TGTGQMTESEKLLHIA
TMADSFSENERLLHLV
-RNDNLSEHEKLLHMV
SHSDSMTEDERVLHLV
SSADSLTEDEKLLHLV
HSNDKVPDSEVVLHLV
-RHDNLSEHEKLLHMV
-SGGSLSDQEQLLHMV
NPSDSYTDTDRLLHLV
SQEGVLSEREKLLHLI
SPMSNMTENERLLHFF

Beta-CoV cons

Alpha-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

3304342-37-745--

-12436693949**86

01033331130743--

                

+++DSLTETE+LLHLV



SARS-CoV-2
SARS-CoV
HKU1
OC43
MERS-CoV
229E
NL63

SARS-CoV-2
SARS-CoV
HKU1
OC43
MERS-CoV
229E
NL63

SARS-CoV-2
SARS-CoV
HKU1
OC43
MERS-CoV
229E
NL63

SARS-CoV-2
SARS-CoV
HKU1
OC43
MERS-CoV
229E
NL63

SARS-CoV-2
SARS-CoV
HKU1
OC43
MERS-CoV
229E
NL63

SARS-CoV-2
SARS-CoV
HKU1
OC43
MERS-CoV
229E
NL63

MSD-NGPQ-NQ--------RNAPRITFGGPSDSTGSNQNGERSGARSK--------QRRPQGLPNNTASWFTALTQHGK-EDLKFPRGQGV

MSD-NGPQSNQ--------RSAPRITFGGPTDSTDNNQNGGRNGARPK--------QRRPQGLPNNTASWFTALTQHGK-EELRFPRGQGV

MSYTPGHYAGSRSSSGNRSGILKKTSWADQSERNYQTF----NRGRKTQPKFTVST--QPQGNTIPHYSWFSGITQFQKGRDFKFSDGQGV

MSFTPGKQSSSRASSGNRSGNG-ILKWADQSDQFRNVQ----TRGRRAQPKQTATSQQPSGGNVVPYYSWFSGITQFQKGKEFEFVEGQGV

-------MASP--------AAPRAVSFADNNDITNTN----LSRGRGR--------NPKPRAAPNNTVSWYTGLTQHGK-VPLTFPPGQGV

---------------------MATVKWADASEPQ---------RGRQ----------------GRIPYSLYSPLLVDS-EQPWKVIPRNLV

---------------------MASVNWADDRAA------------RK----------------KFPPPSFYMPLLVSSDKAPYRVIPRNLV

PINTNSSPDDQIGYYRRATRR-IRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQLP

PINTNSGPDDQIGYYRRATRR-VRGGDGKMKELSPRWYFYYLGTGPEASLPYGANKEGIVWVATEGALNTPKDHIGTRNPNNNAATVLQLP

PIAFGVPPSEAKGYWYRHSRRSFKTADGQQKQLLPRWYFYYLGTGPYANASYGESLEGVFWVANHQADTSTPSDVSSRDPTTQEAIPTRFP

PIAPGVPATEAKGYWYRHNRRSFKTADGNQRQLLPRWYFYYLGTGPHAKDQYGTDIDGVYWVASNQADVNTPADIVDRDPSSDEAIPTRFP

PLNANSTPAQNAGYWRRQDRK-INTGNG-IKQLAPRWYFYYTGTGPEAALPFRAVKDGIVWVHEDGATDAPS-TFGTRNPNNDSAIVTQFA

PVNKKD-KNKLIGYWNVQKR--FRTRKGKRVDLSPKLHFYYLGTGPHKDAKFRERVEGVVWVAVDGAKTEPT-GYGVRRKNSEPEIPH-F-

PIGKGN-KDEQIGYWNVQER--WRMRRGQRVDLPPKVHFYYLGTGPHKDLKFRQRSDGVVWVAKEGAKTVNT-SLGNRKRNQKPLEPK-F-

QGTTLPKGFYAEGSRGGSQASSRSSS--RSRNSSRNSTPGSSRG-TSPARMA------GNGGDAALALLLLDRLNQLESK-MSGKG--Q-Q

QGTTLPKGFYAEGSRGGSQASSRSSS--RSRGNSRNSTPGSSRG-NSPARMA------SGGGETALALLLLDRLNQLESK-VSGKG--Q-Q

PGTILPQGYYVEGSGRSASN-SRP----GSRSQSRGPNNRSLSRSNSNFRHS-------------DSIVKPDMADEIANL-VLAKLGKD-S

PGTVLPQGYYIEGSGRSAPN-SRS----TSRTSSRASSAGSRSRANSGNRTP-------------TSGVTPDMADQIASL-VLAKLGKD-A

PGTKLPKNFHIEGTGGNSQSSSRASS--LSRNSSRSSSQGSRSG-NSTRGTS---PGPSGIGAVGGDLLYLDLLNRLQAL-ESGKV--K-Q

-NQKLPNGVTVAEEPDSR-----APSRSQSRSQSRSRVESKSQS-RNPSSDRNHNSQDDIMKAVAAALKSLGFDKPQEKDKKSAKTGTPKP

-SIALPPELSVVEFEDRSNNSSRASSRSSTRNNSRDSSRSTSRQ-QSRTRSDSNQSSSDLVAAVTLALKNLGFDNQSKSPSSS---GTSTP

QQGQT-VTK-----------KSAA----EASKKPRQKRTATKA--YNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASA

QQGQT-VTK-----------KSAA----EASKKPRQKRTATKQ--YNVTQAFGRRGPEQTQGNFGDQDLIRQGTDYKHWPQIAQFAPSASA

-KPQQ-VTK-----------QNAKEIRHKILTKPRQKRTPNKH--CNVQQCFGKRGPSQ---NFGNAEMLKLGTNDPQFPILAELAPTPGA

TKPQQ-VTK-----------HTAKEVRQKILNKPRQKRSPNKQ--CTVQQCFGKRGPNQ---NFGGGEMLKLGTSDPQFPILAELAPTAGA

SQPKV-ITK-----------KDAA----AAKNKMRHKRTSTKS--FNMVQAFGLRGPGDLQGNFGDLQLNKLGTEDPRWPQIAELAPTASA

SRNQSPASSQSAAKILARSQSSETKEQKHEMQKPRWKRQPNDDVTSNVTQCFGPRDLDH---NFGSAGVVANGVKAKGYPQFAELVPSTAA

KKPNKPL-------------SQPRADKPSQLKKPRWKRVPTRE--ENVIQCFGPRDFNH---NMGDSDLVQNGVDAKGFPQLAELIPNQAA

FFGMSRIGMEVTP-----------SGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKAD--ETQALPQRQ-----

FFGMSRIGMEVTP-----------SGTWLTYHGAIKLDDKDPQFKDNVILLNKHIDAYKTFPPTEPKKDKKKKTD--EAQPLPQRQ-----

FFFGSKLDLVKRD---SEADSPVKDVFELHYSGSIRFDSTLPGFETIMKVLEENLNAYVNSNQ---------NTDSDSLSSKPQRKRGVKQ

FFFGSRLELAKVQNLSGNPDEPQKDVYELRYNGAIRFDSTLSGFETIMKVLNENLNAYQQQDG------------MMNMSPKPQRQRGHKN

FMGMSQFKLTHQN-----NDDHGNPVYFLRYSGAIKLDPKNPNYNKWLELLEQNIDAYKTFPKKEKKQKAPKEESTDQMSEPPKEQRVQGS

MLFDSHIVSKESG-----------NTVVLTFTTRVTVPKDHPHLGKFLEE----LNAFTREMQQQPLLNP----SALEFN-----------

LFFDSEVSTDEVG-----------DNVQITYTYKMLVAKDNKNLPKFIEQ----ISAFTKPSSIKEMQSQ----SSHVAQ-----------

-----KKQQT------VTLLPAADLDDFSKQLQQSMSSADSTQA---

-----KKQPT------VTLLPAADMDDFSRQLQNSMSGASADSTQA-

LPEQFDSLNLSA----GTQHISNDFTPEDHSLLATLDDPYVEDSVA-

GQGENDNISVAVPKSRVQQNKSRELTAEDISLLKKMDEPYTEDTSEI

ITQRTRTRPS------VQPGPMIDVNTD-------------------

----P--SQTSP----ATVEPVRDEVSIETDIIDEVN----------

----NTVLNASI----PESKPLADDDSAIIEIVNEVLH---------

1
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MSFVPGQENAGGRSSSVNRAGNGILKKTTW-----ADQT-----------ERGPNNQNRGR-RNQPKQTATT-QPNSGSVVPHYSWFSGITQFQKGKEFQFAEGQGVPIANGIPASEQKGYWYRHNRR
MSFTPGKQP-SSRASSGNRAGNGILK---W-----ADQS-----------EQSRNIQTRGR-RAQPKQTVTSQQPTGGNVVPYYSWFSGITQFQKGKEFEFAEGQGVPIAPGVPATEAKGYWYRHSRR
MSGR-------NT-PKGRQ----TP-KVSFKQESDSDSE--ADRHTTRNGARPKT--NNGP--ATIKPEK-----PRAAPMQNVSWFAPLVQTGK-SDLKFAHGEGVPVSQGVDGTYQHGYWLRTQ-R
MAT--------------PQ----QPRAVTF-----ADNN-----------GNQQN---GNN-RGRPRQPK-----PRPAPNVSVSWYTGITQHGK-QPLAFPAGQGVPLNANSTPKQNAGYWRRQD-R
MAA---------------E----GQ-RVTFLTQGSNQNN-----------NNQEN--QDGR-GARPKTRK-----PRPAPQNNVSWFTPLTQHGK-QALTFNPGQGVPLNANDDPDSRIGYWRRNI-R
MSFVPGQENAGSRSSSGNRAGNGILKKTTW-----ADQT-----------ERGQNNGNRGR-RNQPKQTATT-QPNTGSVVPHYSWFSGITQFQKGKEFQFAGGQGVPIANGIPSSEQKGYWYRHNRR
MSHTPGKAG-S-RSSSGNR-NGGILK---W-----ADQT-----------EP-NNVNSRGR-RAQPKQTANT-QASGGNVVPFYSWFSGITQFQKGQEFGFEQGQGVPLTNGVPPSEEKGYWYRHNRK
MSDN-------GPQSNQRS----AP-RITF--GGPTDST-----------DNNQN--GGRN-GARPKQRR-----PQGLPNNTASWFTALTQHGK-EELRFPRGQGVPINTNSGPDDQIGYYRRAT-R
MSGR-------NRSRSGTP----SP-KVTFKQESDGSDSESERRNGNRNGARPKN--NNSR-GSAPKPEK-----PKAAPPQNVSWFAPLVQTGK-AELRFPRGEGVPVSQGVDSTYEHGYWLRTQ-R
MAT--------------PA----PPRAVVF-----ANDN-----------ETPTN---SQR-SGR-PRTK-----PRPAPNTTVSWFTGLTQHGK-QPLAFPPGQGVPLNANSTPAQNAGYWRRQD-R
MAT--------------PA----APRTISF-----ADNN-----------DNQPN---QQQ-RGRGRNPK-----PRPAPNNTVSWYTGLTQHGK-NPLAFPPGQGVPLNANSTTAQNAGYWRRQD-R
MSFTPGKQS-SSRASSGNRSGNGILK---W-----ADQS-----------DQSRNVQTRGR-RAQPKQTATSQQPSGGNVVPYYSWFSGITQFQKGKEFEFAEGQGVPIAPGVPATEAKGYWYRHNRR
MSDN-------GPQ-NQRN----AP-RITF--GGPSDST-----------GSNQN--GERS-GARSKQRR-----PQGLPNNTASWFTALTQHGK-EDLKFPRGQGVPINTNSSPDDQIGYYRRAT-R
MSYTPGHYA-GSRSSSGNR--SGILKKTSW-----ADQS-----------ERNYQTFNRGR-KTQPKFTVSTQ--PQGNTIPHYSWFSGITQFQKGRDFKFSDGQGVPIAFGVPPSEAKGYWYRHSRR
MAS--------------PA----APRAVSF-----ADNN-----------DITNT---NLS-RGRGRNPK-----PRAAPNNTVSWYTGLTQHGK-VPLTFPPGQGVPLNANSTPAQNAGYWRRQD-R
MSFTPGKQS-SSRASSGNRSGNGILK---W-----ADQS-----------DQFRNVQTRGR-RAQPKQTATSQQPSGGNVVPYYSWFSGITQFQKGKEFEFVEGQGVPIAPGVPATEAKGYWYRHNRR
MAN--------------------QGQRVSW-----GDES-----------T--K---TRGRSNSRGRKN----------NNIPLSFFNPITLQQGSKFWNLCPRDFVPKGIGN-RDQQIGYWNRQT--
MAT--------------------QGQRVNW-----GDEP-----------S--K---RRGRSNSRGRKN----------NDIPLSFYNPITLEQGSKFWNLCPRDLVPKGIGN-KDQQIGYWNRQI--
------------------------MATVNW-----AD----------------D---KRGK-------R----------KYPPPSFYLPLVVKSDKQPYKVIPRNLVPKGKGN-KDQQIGYWNVQR--
------------------------MATVNW-----GDAV-----------EQAE---SRG--------R----------KRIPLSLFAPLRVTDGKNFWNVMPRNGVPTGRGN-PDQQIGYWVEQK--
------------------------MASVKF-----QP---------------------RGR------SK----------GRVPLSLFAPLRVTDEKPLYKVLPNNAVPQGMGG-KDQQIGYWVEQQ--
------------------------MASVSF-----QD---------------------RGR------------------KRVPLSLYAPLRVTNDKPLSKVLANNAVPTNKGN-KDQQIGYWNEQI--
MSS--------------------SKGNVGF-----DN----------------A---ARGR-------S----------GRVPFSFYMPVINNSSQPFYKVMPQNAVPKGQGN-KDQQIGYWNEQV--
------------------------MSSVKF-----EA---------------------SGR-------T----------GRTPLSFFAPLTVSSDKKFWNVLPKNAVPTGKGN-AKQQVGYWNEQP--
------------------------MASVQF-----EDT---------------N---SRGR-------S----------GRIPLSYYAPLRVADDKLFLKSMPGNGVPKGMGG-KAEQIGYWTEQR--
MAG--------------------NGNRVNW-----GDEP-----------SPSQ---NRGRSRSRSRKN----------ENIPLSFFNPITHTGNKKFWNVAPKDLVPKGKGN-RDQQVGYWNRQE--
-----------------------MSSNVSW-----ADQV-----------ETVN---RRQRSRSRGRSQ------NRTNASNPLSWFTSIIDESNGNFISLMPHSGVPTGMGT-AAQQCGYWYRAP-T
------------------------MASVSF-----QE----------------E---KRGR-------S----------GKVPLSYYNPVIVSGDKPFWKVMPNNAVPKGKGN-KDQQIGYWNEQP--
MAS--------------------GGNNVSF-----AN----------------K---PRGR-------S----------GKVPLSYYSPVMIDGDQPFWKVMPTNAVPTGMGD-KNQQIGYWNEQP--
------------------------MASVKF-----AK---------------------NNR-------R----------GRMEYSYFAPLIINSDQPIWKVLPNNAVPVGKGG-KDEQIGYWNEQP--
MAG--------------------NGQRVNW-----GDEP-----------VPSQ---KRGRSRSRSRRN----------ADIPLSYFNPITHEGKKSFWTVAPKDFVPIGKGN-KDQQVGYWNRQQ--
------------------------MASVSF-----SD----------------E---PRGR-------S----------GRVPLSLFAPLRTTDGSLFFRAMPQNGVPKGFGN-KDQQVGYWNEQV--
------------------------MASVNW-----AD----------------D---RAAR-------K----------KFPPPSFYMPLLVSSDKAPYRVIPRNLVPIGKGN-KDEQIGYWNVQE--
------------------------MATVKW-----ADAS-----------E--P---QRGR-------Q----------GRIPYSLYSPLLVDSEQ-PWKVIPRNLVPVNKKD-KNKLIGYWNVQK--

Alpha-CoV cons

Beta-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

------------------------465*49-----42----------------0---0463-------1----------32554*795794234340545577376**47455-33678***5362--

*82--------------02----45----9-----7665-----------42028---334-07404333-----647565535**977+8*56*-2383*21*8***97473463433**+4*33-9

------------------------500119-----48----------------0---0446-------2----------23533*7967943243-1273752476**57173-33543**+3331--

                                                                                                                                

MSFTPGKQ+ASSRSSSGNRAGNGIMASVSFKQ+G+ADQSES++R+++RNGERSQNVQNRGRSRARPKQTKTTQQPPRGA+RPPLSWF+PLTQ+GKKKF+KF+PGQGVPIGKGNPKDQQIGYWNRQ+RR
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SFKTPDGQQKQLLPRWYFYYLGTGPHAGASYGDSI--------EGVFWVANSQADTNTR--SDIVERDPSSHEAIPTRFAPGTVLPQGFYVEGSG-RSAP-ASRSG--SRSQSR-----GP---NNR-
SFKTADGNQRQLLPRWYFYYLGTGPHAKDQYGTDI--------DGVFWVASNQADVNTP--ADILDRDPSSDEAIPTRFPPGTVLPQGYYIEGSG-RSAP-NSRST--SRASSR-----ASSA-GSR-
NFTKG-GKSLTANPRWYFYYTGTGRYADLRFGTRQ--------PDILWVGRNGANVNKV--GNMGTRNPNNDSAIPVQLPEG--IPKGFYAEGTR-SRNSSRSSS----RGSSR-----NTSAS--N-
KLNTGNG-VKQLAPRWYFYYTGTGPEANLPFRTVK--------DGIYWVWEEGASEAPS---DFGTRNPANDAAIVTQFAPGTQLPKNCHIEGTG-GNSQSSSRASSASRNSSR-----SNSRG-SQ-
TVT-KNGKPQKLDPRWYFYYLGTGPEQNLKYLQQK--------DGIVWVAAHGALNVPV--KTVGTRNPANDQAIVAAFAPGTELPKGFYVEGSR-STSSASSAASSRSNSRSR-----NSSLS--R-
SFKTPDGQQKQLLPRWYFYYLGTGPHAGASFGDSI--------EGVFWVANSQADTNTS--ADIVERDPSSHEAIPTRFAPGTVLPQGFYVEGSG-RSAP-ASRSG--SRSQSR-----GP---NNR-
SYRTADGQQRQLLPRWYFYYLGTGPYANKQYGSDI--------DGVVWVASPNVDVRSP--ADVPDRDPTSHQAEPTRFAPGTVLPKGYYVEGSG-RSAP-SSRSS--SRASSR-----ASSVGGSR-
RVRGGDGKMKELSPRWYFYYLGTGPEASLPYGANK--------EGIVWVATEGALNTPK--DHIGTRNPNNNAATVLQLPQGTTLPKGFYAEGSR-GGSQASSRSSSRSRGNSR-----NSTPG----
SFQKG-GKQVLANPRWYFYYTGTGRFGDLRFGTKN--------PDIVWVGQEGANINRL--GDMGTRNPSNDGAIPVQLAGG--IPKGFYAEGRG-SRGNSRSSS----RNSSR-----ASSRG--N-
KINTGNG-TKPLAPRWYFYYTGTGPEANLPFRSVK--------DGIIWVHENGATDAPS---VFGTRNPANDPAIVTQFAPGTTLPKNFHIEGTG-GNSQSSSRASS--RSSSR-----SSSRN-GR-
KINTGNG-VKQLAPRWFFYYTGTGPEANLPFRSVK--------DGIVWVYEEGATDAPS---VFGTRNPANDAAIVCQFAPGTLIPKNFHIEGTG-GNSQSSSRASSNSRNSSR-----SSSRG-GR-
SFKTADGNQRQLLPRWYFYYLGTGPHAKDQYGTDI--------DGVYWVASNQADVNTP--ADILDRDPSSDEAIPTRFPPGTVLPQGYYIEGSG-RSAP-NSRST--SRASSR-----ASSA-GSR-
RIRGGDGKMKDLSPRWYFYYLGTGPEAGLPYGANK--------DGIIWVATEGALNTPK--DHIGTRNPANNAAIVLQLPQGTTLPKGFYAEGSR-GGSQASSRSSSRSRNSSR-----NSTPG----
SFKTADGQQKQLLPRWYFYYLGTGPYANASYGESL--------EGVFWVANHQADTSTP--SDVSSRDPTTQEAIPTRFPPGTILPQGYYVEGSG-RSAS-NSRPG--SRSQSR-----GPNN-RSL-
KINTGNG-IKQLAPRWYFYYTGTGPEAALPFRAVK--------DGIVWVHEDGATDAPS---TFGTRNPNNDSAIVTQFAPGTKLPKNFHIEGTG-GNSQSSSRASSLSRNSSR-----SSSQG-SR-
SFKTADGNQRQLLPRWYFYYLGTGPHAKDQYGTDI--------DGVYWVASNQADVNTP--ADIVDRDPSSDEAIPTRFPPGTVLPQGYYIEGSG-RSAP-NSRST--SRTSSR-----ASSA-GSR-
RYRMVKGQRKELPERWFFYYLGTGPHADAKFKDKL--------DGVVWVAKDGAMNKPT---TLGSRGANNES-KALKFDGK--VPGEFQLEVNQ-SRDNSRSRSQSRSRSRNR-----SQSRGRQQ-
RYRIVKGQRKELAERWFFYFLGTGPHADAKFKDKI--------DGVFWVARDGAMNKPT---TLGTRGTNNES-KPLRFDGK--IPPQFQLEVNR-SRNNSRSGSQSRSVSRNR-----SQSRGRHH-
RWRMRKGQRVDIDPKVHFYYLGTGPRADLKFRERA--------EDVVWVAMQGSKTEPT---NLGNRKRNQKP-IQPEFDIQ--LPNELEVVEFE-DRSNSSSRASSRASSRGN-SRETSRSNSRQQ-
RWRMQKGQRKDQPSNWHFYYLGTGPHADAPFRKRI--------QGVHWVAVDGAKTSPT---GLGVRNRNKEP-ATPQFGFQ--LPADVTVVEAT-SRSASRSQSRSRNQSQ---SRSGA--------
RWRMRRGDRVDLPSNWHFYFLGTGPHSDLPFRKRT--------DGVFWVAIDGAKTQPT---GLGVRKSSEKP-LVPKFKNK--LPNNVEIVEPT-TPNNSRANSRSRSRGGQS-N------------
RWRMRRGERIEQPSNWHFYYLGTGPHGDLRYRTRT--------EGVFWVAKEGAKTEPT---NLGVRKASEKP-IIPKFSQQ--LPSVVEIVEPN-TPPASRANSRSRSRGNGN-NRSRSPSNNRGNN
RWRMVKGTRKDLPSKWHFYYLGTGPHADLKFRQRQ--------QGVFWVAKEGAKAEPT---GLGTRGRNAEL-TTPIFNPG--LPDSIEIVDQY-SRPNSRASSRARSQSNDQGNRSRSQSNNRAQ-
RWRMQRGERVEKPSYWHFYFLGTGPHADAKFRERI--------PGVVWVSKANADLNPT---NLGTRSKARSV-ITPKFDSE--LPSDIEIVDKS-SAPNSRGNSRSQSRGPGNGANSRNNSKGRNNT
RWRMNKGQRKDLPSNWHFYYLGTGPHADLKFRERQ--------VGVFWVAKQGSKTEPT---NLGTRNRNQQL-RIPEFDFT--LPDSLEVVNSD-SRPASRSDSRSQSKSN---NQSRSNSKARDQ-
RWRMQKGQKIQLPSRWFFYYLGTGPHQNAKFQERI--------DGVYWVGKNGSKTVPT---GLGTRGSNQES-LDLQFDCA--VPSEFKLEQNV-N-----SRSNSRSRSRGR-----SRSNTRSN-
VYQVRRGKRVPLPPVWYFYFLGTGPHANAAYGTAM--------DGVFWVKTKNGQIDPKSTKALGVRDSGTDP-RRANI-PN--LPEGLRVNVPNASRPQSRAQSQTRSQNTSR-----ASSVSRNG-
RYRMVRGTRKDLPSKWHFYYLGTGPHAESKFRTRT--------EGVYWVAVQGSKTEPT---GLGTRKRNAEL-VNPEFAIQ--LPAAIEIQENT-VSR-----GNSRSQSS---NRDRSQSGNR---
RWRMVKGQRKELPSKWHFYYLGTGPQEDARYRQRI--------EGVFWVAVQGSKTDPT---GLGTRRKGQDL-ISPKFAVK--IPSNVMIVEET-SRPPSRSQSNSRPQSR---NNSRPQSKNN---
RWRMRKGQRVDVASKWHFYYLGTGPHSEEQYRKRI--------DGVYWVAVNGAKTSPT---GLGTRSAKTKP-LELKFNTK--IPKEVEFVEPT-SPGSSRANSRSQSRGGSK-SRNNSPRRGNQS-
RYRIQRGQKVELPDRWFFYYLGTGPHSNAKFKDRI--------DGVFWVGKNGAKTVPT---GLGTRGTNQQS-LDLKFDGN--VPNDFKLEQNV-G-----SRNNSRSRSRGR-----SKSNNRSN-
RWRMKRGQRQNLPSNWHFYYHGTGPHADAKFREKI--------QGVFWVAKQGSKVAPT---DLPTRKRNQPT-IEPQFDFD--LPKNIEIVTAP-SQPNSRSNSRSQSSGG---SKSRANSQSRDN-
RWRMRRGQRVDLPPKVHFYYLGTGPHKDLKFRQRS--------DGVVWVAKEGAKTVNT---SLGNRKRNQKP-LEPKFSIA--LPPELSVVEFE-DRSNNSSRASSRSSTRNN-SRDSSRSTSRQQ-
RFRTRKGKRVDLSPKLHFYYLGTGPHKDAKFRERV--------EGVVWVAVDGAKTEPT---GYGVRRKNSEP-EIPHFNQK--LPNGVTVAEEPDSRAPSRSQSRSQSRSRVE-----SKSQS----

Alpha-CoV cons

Beta-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

498749*5945444367**95****6373394545--------35*4**4437845287---5776*344324-21528033--9*237373410-4000212076786373-------101011---

566132*-44273***9***7***54632393424--------5596**4316834332---2745*8*7843*4764873*30+*77787**54-4476-4*461--3776**-----7620---0-

566421*1445524667**97***55433394324--------5596**4236834272---1753*337442-33468434--9*246474321-3010-08680--367411-----70201--1-
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-A---------------------------------RSSSNQRQPASTVKPDMA-EEIAALVLAKLG--------K--DAG---------------QPKQ------VTK-------Q--SAKEVRQKIL
-S---------------------------------RANSGTRTPTSGVTPDMA-DQIASLVLAKLG--------K--DAT---------------KPQQ------VTK-------Q--TAKEVRQKIL
-S---------------------------------RANSRASSPGRNLPPQAGSEPWMAYLVQKLQALESKVDGKKPE-K---------------TPQK------VTK-------Q--GAANMA----
-P---------------------------------GSRS--HSPGSVGP----SDASALLYLELAKRLEALEAGKS-K-S---------------APKV------ITK-------K--DAADAK----
-S---------------------------------SSPGRGLPPA----TDPN-GVLAALLLTKLEALDAKVNGPK-------------------QPPV------VTK-------K--TAAEIA----
-A---------------------------------RSSSNQRQPASTVKPDMA-EEIAALVLAKLG--------K--DAG---------------QPKQ------VTK-------Q--SAKEVRQKIL
-S---------------------------------RNNSASRNNTSEVTPDMA-DQIASLVLAKLN--------K--ESG---------------KPVQ------VTK-------Q--TAKEIKQKIL
-------------------------------------SSRGNSPARMASGGGE-TALALLLLDRLNQLESKVSGKGQQ-Q---------------QGQT------VTK-------K--SAAEAS----
-S---------------------------------RASSRGASPGRPAA-NPSTEPWMAYLVQKLERLESQVSGTKPATK---------------NPVQ------VTK-------N--EAAANA----
-S---------------------------------NNSSRNASPAPHGVGDVVGAGTLSVLLDLQKRLADLEAGKG-N-K---------------QPKV------ITK-------K--DAQAAK----
-S---------------------------------TSNSRGTSPVSHGVGSAESLAALPLLLDLQKRLADLESGKS---K---------------QPKV------VTK-------K--DAAAAK----
-S---------------------------------RANSGNRTPTSGVTPDMA-DQIASLVLAKLG--------K--DAA---------------KPQQ------VTK-------Q--TAKEIRQKIL
-------------------------------------SSRGTSPARMAGNGGD-AALALLLLDRLNQLESKMSGKGQQ-Q---------------QGQT------VTK-------K--SAAEAS----
-S---------------------------------RSNSNFRHSDSIVKPDMA-DEIANLVLAKLG--------K--DS----------------KPQQ------VTK-------Q--NAKEIRHKIL
-S---------------------------------GNSTRGTSPGPSGIGAVGGD---LLYLDLLNRLQALESGKVKQ-S---------------QPKV------ITK-------K--DAAAAK----
-S---------------------------------RANSGNRTPTSGVTPDMA-DQIASLVLAKLG--------K--DAT---------------KPQQ------VTK-------H--TAKEVRQKIL
-----------------------------------------------FN-NKKDDSVEQAVLAALKKLGVDTE-KQQQRSRSKSKERSNS----------------------------KTRDTTPKNE
-----------------------------------------------SN-NQ-NNNVEDTIVAVLEKLGVTD----KQRSRSKPRERSDS----------------------------KPRDTTPKNA
-SRDNS---------------------------RSPSRSRSNS-TSESS-QNSAQDLVAAVTAALKNLGFEPPKSDK----------SGNASGTSTPKGKKKPKQAKSNE----QGSPNNVPSDKSQM
----------------QT--------------------------PRVQQ-SSQAVDIVAAVKQALADLGIASSQSKSQSGK-NT---PKPRSRA-------------VS-------PAPAPKPARKQM
-SRGNSQNR--------------------GDKSRNQSRNRSQS-NDRG--SDSRDDLVAAVKKALEDLGVGAAKPKGK-----------TQSGKNTPKNKSR----------------SGSVQRAEAK
QSRGNSQNRGNN--QGRGASQNRGGNNNNNNKSRNQSNNRNQS-NDRGG-VTSRDDLVAAVKDALKSLGIGENPDRHKQQQ-KPKQEKSDNSGKNTPKKNKS----------------RATSKERDLK
-SNNRSQSRGRQNQNQNNQPTGDGGSNGQRNQPRNRSNSRNRSGNQGRN-GGSQQDLVAAVREALAGMGFKPNTSG---------------SGRNTPVK------VPKGD----KPLNKPTKAPASQV
NSRDNSNNRGKSQS--RNSSRNRGQQRN-------NNQ--QR-QGTGAA-GNGTADLAAAIVLALEKAGLTRETEKAPKKE-SANNNKKSESR---------------------ASSPAPAQSKKDQL
-S------------GTRT-PKNASQ-------------------NQKPK-KNQQEDLVAAVREALKGLGIQQSRS---------------SSGKSTP--------ARSK-------SPARP-SNKKQL
-----------------------------------------------DN-QSSSQDIATAVAAALAQMGFAPKETQKNKSRSKSRDRAKS----------------------------SE-RPVPKNE
----------------------------------------S---RAPSV-DRTKEDLKAVVSQLLAEMGISKNSKQTQNQK-K--------Q----------------------KGSTPAATPHPNQD
-----SQNDQKQGNQ----------------NQKSRSNSQSR-KGNQNS-NDSAVDIVAAVKQALKELGVTNESNK-----------KGKNSGTNTPKE------QRS------KSPARSPTVQKKQL
-----SQNNSRDNS-------------------RAPSRPRSRANSTSST-TNDAVDIVAAVKQALKELGVTPEKKNQEKQK-KS---KKSNSGSNTPKE------AAT------PKQKSSPSTPRKQL
KS--------------RNSSKNRGGD--------------NRS-RSSSG-TRDQDAIVAAVKAALLGLGLGTDSNSGASGK-ASK----ANSGTSTPKPKPA-------------ATPKSPSTPKSQL
-----------------------------------------------NN-NSNSGDIATAVAAALAQMGFAPKDTQKNKSRSKSRDRSKS----------------------------RE-RPTPNNE
-S------------DQQKTPKGSTNNSG------SNSQERSQKSKKGKG-STDQDDLVNAVRQALMGLGFQPQGNSGKNGG-KK---SAPSSGKSTPKD------SRSK-------SPARPQSTKKQL
-SRTRS---------------------------D--------------S-NQSSSDLVAAVTLALKNLGFDNQSK------------SPSSSGTSTPKKPNKPLSQP-------------RADKPSQL
---------------------------------RN--------PSSDRN-HNSQDDIMKAVAAALKSLGFDKPQEKDKKSA---------KTGTPKPSRNQSPASSQSAAKILARSQSSETKEQKHEM

Alpha-CoV cons

Beta-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

-----------------------------------------------00-13033592379327*237*73200000------------0-1--------------------------0000103332

-1---------------------------------014700227400101000-300146694553--------4--0-0---------------4734------9**-------5--4*4454----

--------------------------------------------00000-410-3363556333730100000-2--0-0---------------1100-------------------220343----

                                                                                                                                

+SR+NSQNRG+QNSQQRNS+KNRGGNN+++NKSRNRSNSRSRSP+SGVNPDMSSDDIAAAVLAALKRLGFKPSGKKKQ+S+SKS++RSKSNSGT+TPKQKK+P+SVTKK+KILAKKSPSAAEA+KKQL
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MHV
HKU14
GCCDC1

Hedgehog-CoV
Bat-BCoV
Rat-CoV
HKU24

SARS-CoV
HKU9
HKU5
HKU4

Bovine-CoV
Covid-19

HKU1
MERS-CoV

OC43
TGE
FCoV

NL63-related
HKU2

BtCoV512
Porcine-EDV

BtNv-AlphaCoV
BtMr-AlphaCoV

Bat-CoV-1A
Mink-CoV

LuchengRn-CoV
BtRf-AlphaCoV

HKU10
CDPHE15

Ferret-CoV
HKU8
NL63
229E

NKPRQKRTPNKQ--CPVQQCFGKRGPNQ---NFGGSEMLKLGTSDPQFPILAELAPTVGAFFFGSKLELVKK--NSGGADEPTKDVYELQYSGAVRFDSTLPGFETIMKVLNENLNAYQK-DGG--AD
NKPRQKRSPNKQ--CTVQQCFGKRGPNQ---NFGGGEMLKLGTSDPQFPILAELAPTAGAFFFGSRLELAKVQNLSGNADEPQKDVYELRYSGAIRFDSTLSGFETIMKVLNENLNAYQQQDDG----
DKLRHKRTPHKG--SGVTQNFGRRGPGDLEGNFGDLEMLKLGTDDPRFPAAAQMAPTAAAFLFMSHFDTREE-----------NDATWLNYRGAIKLPKDNPNYATWMKLLKENVDAYKDFPQTP---
KKMRHKRVATKA--YNPTQAFGLRGPGDLQGNFGDLKYCKEGVDDPRWPQMAELAPSASAFLSMSQLKLVHHSN-----DTDNKPVYMLRYSGAIKLDPKNPNYSKWLEILEGNIDAYKNFPKKE---
AKPRQKRVAHKG--YNVNAAYGRRGPGPYQGNFGTQEFNKLGTDYPKWPQIAQLAPTPSAFFGMSRFAVQKN-----------DDGTWLTYHGHIKMDESDPNFQVWMTELQQNIDAYKNFPQKE---
NKPRQKRTPNKQ--CPVQQCFGKRGPNQ---NFGGPEMLKLGTSDPQFPILAELAPTPGAFFFGSKLELVKK--NSGGVDEPTKDVYELHYSGAVRFDSTLSGFETIMKVLNENLNAYQNQAGG--VD
NKPRQKRTPNKQ--CTVQQCFGKRGPSQ---NFGGGSMLKLGTSDPQFPILAELAPTAGAFFFGSKLELAKVNNMSGAADEPQKDVYELRYSGAIRFDSTLPGFETIMKVMNENLDAYQHTEEG--AQ
KKPRQKRTATKQ--YNVTQAFGRRGPEQTQGNFGDQDLIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVT-----------PSGTWLTYHGAIKLDDKDPQFKDNVILLNKHIDAYKTFPPTE---
KKLRHKRTAHKG--SGVTVNYGRRGPGDLEGNFGDREMIKLGTDDPRFAAAAQMAPNVSSFLFMSHLSTRDE-----------DDALWLHYKGAIKLPKDDPNYEQWTKILAENLNAYKDFPPTE---
QKMRHKRVATKG--YNVVQAFGMRGPGPLQSNFGDMQYNKLGTEDPRWPQIAELAPSASAFMSTSQFKVTHQSN-----DENGEPVYFLSYSGAIKLDPKNPNYNKWMEILDANIDAYKSFPKKE---
NKMRHKRVATKG--FNVTQAFGLRGPGPLQGNFGDMNYNKFGTEDPRWPQMAELAPSASAFMSMSQFKLTHQSN-----DDKGDPIYFLSYSGAIKLDPKNPNYKKWLELLESNIDAYKTFPKKE---
NKPRQKRSPNKQ--CTVQQCFGKRGPNQ---NFGGGEMLKLGTSDPQFPILAELAPTAGAFFFGSRLELAKVQNLSGNLDEPQKDVYELRYNGAIRFDSTLSGFETIMKVLNENLNAYQQQDGT--MN
KKPRQKRTATKA--YNVTQAFGRRGPEQTQGNFGDQELIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVT-----------PSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPTE---
TKPRQKRTPNKH--CNVQQCFGKRGPSQ---NFGNAEMLKLGTNDPQFPILAELAPTPGAFFFGSKLDLVKRD---SEADSPVKDVFELHYSGSIRFDSTLPGFETIMKVLEENLNAYVNSNQNTDSD
NKMRHKRTSTKS--FNMVQAFGLRGPGDLQGNFGDLQLNKLGTEDPRWPQIAELAPTASAFMGMSQFKLTHQNN-----DDHGNPVYFLRYSGAIKLDPKNPNYNKWLELLEQNIDAYKTFPKKE---
NKPRQKRSPNKQ--CTVQQCFGKRGPNQ---NFGGGEMLKLGTSDPQFPILAELAPTAGAFFFGSRLELAKVQNLSGNPDEPQKDVYELRYNGAIRFDSTLSGFETIMKVLNENLNAYQQQDGM--MN
NKHTWKRTAGKG---DVTRFYGARSSSA---NFGDTDLVANGSSAKHYPQLAECVPSVSSILFGSYWTSKE-D----------GDQIEVTFTHKYHLPKDDPKTGQFL----QQINAYARPSEVA---
NKHTWKKTAGKG---DVTTFYGARSSSA---NFGDSDLVANGNAAKCYPQIAECVPSVSSIIFGSQWSAEE-A----------GDQVKVTLTHTYYLPKDDAKTSQFL----EQIDAYKRPSEVA---
NKPKWKRVPNAS--ENVIKCFGPRDFDH---NMGDADLVQNGVEAKNFPQIAELIPTQAAMFFDSEVSTKE-M----------GNKVQIIYTYKMLVDKDNKHLPKFL----EQVSAFTKPSVVK---
DKPEWKRVPNSE--EDVRKCFGPRSASR---NFGDSDLVQHGVEAKHFPTIAELLPTQAALAFGSEITTKE-A----------GDFVEVTYHYVMKVSKTDKNLPRFL----EQVAAYSKPSQIR---
DKPEWRRTPSGD--ESVEVCFGPRGGTR---NFGSSEFVAKGVNAPGYAQAASLVPGAAALLFGGNVATKE-M----------ADGVEITYTYKMLVPKDDKNLEIFL----AQVDAYKLGDPKP---
DIPEWRRIPKGE--NSVAACFGPRGGFK---NFGDAEFVEKGVDASGYAQIASLAPNVAALLFGGNVAVRE-L----------ADSYEITYNYKMTVPKSDPNVELLV----SQVDAFKTGNAKL---
EKPVWKRTPHSQ--ENVEVCFGPRDTYQ---NFGDSQLVRLGVDYPHYPQIGELIPSQAALLFGSEITAHE-R----------GDNIQLTYIYKMEVPKDHKSLAAFL----PHIGAYADSTED----
GKVMWKRNPDPS--FNVTQCFGPRSVYQ---NFGDEDAIKNGVKAKHFPSWAELTPTPAALLFGSEVITVE-D----------GDDIVIQYNYQMRVPKTMAALQTFL----PQVGAYANGDNES---
DKPEWKRVPNRT--ENATTCFGQRSVER---NCGSASVVAMGVEAPNFPQIAELIPTQAALFFGSRVSTKE-V----------GDTVEIKYHYKMSVPKTNPNLPYFL----QQVNAYLDPNSDQ---
NKHSWKKTPGKG---DVETMFGKRSANS---NFGDAELVKDGSSHKNYPQLAEMVPSTGALVFGGKWEATE-S----------GDDVIVTVNYSYKLPKNDPKTTAFV----GQIGAYTKPSQVA---
GKPVWKKKPNKE--ETVAQCFGPRSDNK---NFGDAEFLRLGVDDPRFKTASYYAPGAAASLFDSMVTVSDGP----------DGKKRVTFHTTIEVDPTKPGFEVFL----AQIDAFKKPATFQ---
ERPPWKRVPNST--EDVTKCFGVRDTHR---NFGDADLVRNGIDAKHYPQLAELVPTPAAVLFGGEVVTTE-V----------GSDVEITYIYKMKVPKTDKNLPAFL----KQVSAYSQPSQA----
ERPEWKRVPNKE--ENVTACFGPRDTLH---NFGDQKLIAEGVQASHYPQLAELVPTPAALLFGGEVSTRE-R----------GDEVEIMYVYKMKVHKSNKDLPAFL----QQVSAYAQAPDAT---
ERPEWKRVPDSD--CSVEQCFGPRGGFK---NFGSADFVQYGVAAKGYPQAAALTPTSAALLFGGNVQVQE-L----------SDDIEITYTYKMTVPKSDKNLEVFL----SNVNAYKEAKPQR---
NKHSWKKTPGKG---EVESMFGKRRPEA---NFGTSDLVNAGSSDKHYPQLAELVPGSAALLFGGKWTTKEES----------DGDVVVTVKYSYTLPKGD-KTTAFL----KQIDAYTKPSDIA---
DKPEWKRVPNKS--ESVTACFGPRDVSR---NFGTKGLVAEGVEYSHFPQIAELLPTQAALAFGSRVEVKD-F----------KDEVEIKFHYKMNVPKENKNLQVFL----DQVDAYLDPSREE---
KKPRWKRVPTRE--ENVIQCFGPRDFNH---NMGDSDLVQNGVDAKGFPQLAELIPNQAALFFDSEVSTDE-V----------GDNVQITYTYKMLVAKDNKNLPKFI----EQISAFTKPSSIK---
QKPRWKRQPNDDVTSNVTQCFGPRDLDH---NFGSAGVVANGVKAKGYPQFAELVPSTAAMLFDSHIVSKE-S----------GNTVVLTFTTRVTVPKDHPHLGKFL----EELNAFTREMQQ----

Alpha-CoV cons

Beta-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

3521*9947224--0582389*2*3113---*8*6336931*5323393758366*748856*58363619-0----------3524394636361914430263289----2495*93332110---

3*6*6**665*3--5666579*5***45---***5247694*865469757*88**8688*857*6837222-----------35765*4*4*39986244769335734933598**430324----

392269967244--04+3359*2*5331---*9*5536643*633339757+676*748886548462522-0----------2426394624463762423362278----2595*9354422----

                                                                                                                                

NKPRWKRTPNKGVTENVTQCFGPRGPNQLQGNFGDAELVKLGTDDPHFPQLAELAPTAAAFLFGSRVETKEVSNLSGNADEPQGDVVELTYSGAIKVDKTDPNLETFLKVLNE+IDAYKKPPQKED+D
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MHV
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Rat-CoV
HKU24

SARS-CoV
HKU9
HKU5
HKU4

Bovine-CoV
Covid-19
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MERS-CoV
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NL63-related
HKU2
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Bat-CoV-1A
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LuchengRn-CoV
BtRf-AlphaCoV

HKU10
CDPHE15

Ferret-CoV
HKU8
NL63
229E

VVSPKPQRKGRRQAQEK------KDEVD---------NVSVAKPKSSVQRNVSR--ELTPEDRSLLAQILDDGVVPDG----------------------LEDDSNV---
M-SPKPQRQRGQ--R--------KGEND---------NISVAVPKSRVQQNKSR--ELTAEDISLLKKMDEPYTED---------------------------TSEI---
-------ERETKKKKKD------VVVEDV-----------------TVVEDVRD--ENGLTDDDWLGADDTTIYADENDKPKSQRRRKKREAAVVETPDV----------
-------KKQKQSQIKQ------EAEDPEWDSTDLFSQPLQDPDNQP------K---A---QRVPKGSITQRSRPPKP----T------------VGPMVDVEP------
-------EKKSRKPKTK------NVDM--------------APQDVM------G---AAAVDLEWDSSIDQTGPNTIVVKPKKQ-----------RKPAADNNISEI---
VVSPKPQRKRGTKQTAQ------KEELD---------SISVAQPKSAVQRNVSR--ELTPEDRSLLAQILDDGVVPDG----------------------LDDSNV----
L-L-SPKFQRKQ--KKG------QVEKD---------NVSAATPKSRVQQNVRR--ELTPQDLSILAQIDDDTQG----------------------------SSEI---
-------PKKDKKKKTD------EAQP--------------LPQRQK------K---QPTVTLLPAADMDDFSRQLQ------N-----------SMSGASADSTQA---
-------PKKDKKKKEE------TAQDTV-----IFEDASTGTDQTVVKVWVKD--QDAQTDDEWLGGDE-TVYEDEDDRPKTQRRHKKRGSTASRVTIADPTNAGAERS
-------RKQKPSGDDA------ATAPA----TSQMEDVPELPPKQQ------R---K---KRVVQGSIPQRSAGVPS----FE-----------DVVDAIFPDSEA---
-------RKPKTTEDGA------VASSS----ASQMEDVDAKPQRK-----------P---KSRVAGSITMRSGSLPA----LQ-----------DVTFDS----EA---
M-SPKPQRQRGQ--KNG------QGEND---------NISVAAPKSRVQQNKIR--ELTAEDISLLKKMDEPFTED---------------------------TSEI---
-------PKKDKKKKAD------ETQA--------------LPQRQK------K---QQTVTLLPAADLDDFSKQLQ------Q-----------SMSSADSTQA-----
SLSSKPQRKRGVKQLPE------QFDSL---------NLS------AGTQHISN--DFTPEDHSLLATLDDPYVEDSV----------------------A---------
-------KKQKAPKEES------T---------DQMSE----PP-------------K---EQRVQGSITQRTRTRPS----VQ-----------PGPMIDVNTD-----
M-SPKPQRQRGH--KNG------QGEND---------NISVAVPKSRVQQNKSR--ELTAEDISLLKKMDEPYTED---------------------------TSEI---
----KEQRKRKSRSKSA------ERS--EQDVV----------P--------------DALIENYTDVFDD--TQVEI---------------IDEVTN-----------
----KDQRQRRSRSKSA------DKK--PEE-L----------S--------------VTLVEAYTDVFDD--TQVEM---------------IDEVTN-----------
----ETQSHPLQ--------NTMPEPAQLNVAAAEFK-----PPV-------------TTAS-------DGSNAEIEI---------------VDEVLH-----------
----RSQS-----------------QQDLNVDAPAFT-----PAP-------------PATPVSRNPDFPE--EEVEM---------------VDEIIN-----------
----QRKVKRS-------------RTPTPK------------PATEPVYDDVAA--DPTYANLEWDTTVEDG---VEM---------------INEVFDTQN--------
----QRKKEKK----------N-KRETTLQ------------QHEEAIYDDVGAPSDVTHANLEWDTAVDGGDTAVEI---------------INEIFDTGN--------
----------------------VTLPPALPPKQQRLR-----RSA-------------STEVLADTTSVVDEEEVEEV---------------VDDVTGQDETFA-----
----ESGDQPGASAAAAAAPEPPALPPKLNPKADAFV-----PPKI------------------NPNYFDG--MKVEI---------------MNKTISDDSTA------
----PIPK----KP-----KAKSEEVPQLNPAAPVFT-----PPA------------------QEPA------VELEM---------------VDEVFDIDPLGDSVA--
----KEQRSRS---KSR------ERAATPVPTP----------V--------------SATAENYTDVFDE---NVEI---------------IDELN------------
----QTQNFWENQA------------STQNNISEYFR-----GTT---------PGAGGSAV---------EIETFEM---------------TDETN------------
----------------------AEVPSQLNPTAVAFQ-----PLA-------------EDEQ-------------VEI---------------IDQVYGSFDA-------
----TT--------------EKATVQPLLNPTAPDFQ-----PAT-------------SEEV-------------IEM---------------INTVYDSFDA-------
----EPKKKKD----------RSSRPPTPAPSAPVAS-----GNAEPIYADVQPQGQTEPV-YENPDQYL---GGVDI---------------VNEVYGNLPDNSQSTA-
----KEQRSRS---KSR------ERPQTPLPSN-------------------------SAETENYTGEFDE---SVEI---------------IDELN------------
----KPKEQRKSKE-----KKKEEAPAQLNPAAPVFT-----PPV------------------VLPDAVAN--VEFDM---------------VDEVIDADHESFA----
----EMQSQSSH--------VAQ--NTVLNASI---------PES-------------KPLA-------DDDSAIIEI---------------VNEVLH-----------
-------------------------QPLLNPSALEFN-----PSQTS------------PAT--VEPVRDEVSIETDI---------------IDEVN------------

Alpha-CoV cons

Beta-CoV cons

Combined cons

Alignment qual

Consensus

Occupancy

----0000----------------000031000---------000-------------0000-------0----0398---------------785750-----------

-------27231--300------2000--------------000100------0---0---512424343024120---------------------------0------

-------0100------------00000--------------000-------------0100-00000000--00200-----------------110------------

                                                                                                              

MVSPKPQRKRKQKKKSAAAKEK+EREPDLNPSAP+F+N+SVAPPKSRVQQNVSRPGELTAEDLSLL+SIDD+STEVEIDKPKTQRR+KKR+++IDEVTDAD+++SEI++S


